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(57) Sang ché nay dé cap toi phuong phap truyén tin hiéu tham chiéu thim do
(SRS) va thiét bi nguoi sir dung. Phuwong phap ma nho d6 thiét bi dau cudi truyén
SRS c6 thé bao gém cac budc: nhan, tur tram co sd, thong tin thur nhét chi thi cac
ky hiéu ma SRS duodng truyén t6i d6 trong s nhiéu ky hiéu, khi cac thiét bi dau
cudi duge tao cAu hinh dé thuc hién viéc chuyén mach ang ten cho viéc truyén
SRS trén nhiéu ky hi¢u; va truyén SRS trén cac ky hi¢u dugc chi thi, trong do
SRS dugc truyén qua cac cong dng ten lan luot tuong ing voi cac ky hiéu da duoc
chi thi, va cic cong ang ten lan lugt twong ing vai cac ky hiéu da duoc chi thi co

thé 13 khac nhau.

FIG. 18

N
LIE BS
Truyen thong tin cau hinh ve kha nang chuyen mach ang ten
cho viéc truyen SRS (vi du, khoang cach song mang con, chu
ky théi gian chuyen tiep, v.v.)

&
«

Yéu ciu t6i khé niing chuyén mach ing ten cho
viéc truyén SRS

Thong tin phan h‘éi vé kha niing chuyén mach iing
ten cho viéc truyén SRS (vi du, viéc truyén qua viéc
tao tin hiéu RRC, v.v.)
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Linh vie k§ thuat dwoc dé cap

Séng ché nay d& cap t6i hé thong truyén thong khong déy, va cu thé hon 1 t6i
phuong phép truyén tin hi¢u tham chiéu tham do (sounding reference signal - SRS) va

thiét bi diu cudi cia chiing.
Tinh trang k§ thuét ciia sang ché

Vi viée gi6i thiéu cua hé thong cong nghé truy cép radio (radio access technology
- RAT) méi, do ngay cang nhiéu thiét bj truyén thong yéu cdu dung lugng truyén thong
16n hon, nén ¢6 nhu cdu v& viéc truyén thong bang rong di dong, dugc cai tién hon so

v6i cong nghé truy cip radio (Radio Access Technology - RAT) truyén thong.

Ngoai ra, cic lién lac loai may (Machine Type Communications - MTC) quy md
16n c6 kha néng tao ra nhiéu dich vu & bt ky dau, tai bat ky thoi diém nao béng cach
két ndi nhilu thiét bi va dbi twong, s& 12 mdt trong céc van d& quan trong can dugc xem
xét trong truyén thong thé hé tiép theo. Thiét ké hé thong truyén thong xem xét c4c dich
vu/cac UE la nhay véi d9 tin cdy va do tré ciing dang duge thao luan. Do d6, RAT md&i
la dé @ xuét cac dich vu xem xét truyén thong bing rong di dong dugc ting cudng
(enhanced Mobile Broadband - eMBB), MTC quy m6 16n (massive MTC - mMTC), va
truyén théng do tin cdy cuc cao va do tré thip (Ultra-Reliable and Low Latency

Communication - URLLC).
Ban chit ky thuit ciia sang ché
Vén @8 k§ thuat

Muc dich cua sang ché 1 dé dé xuét phuong phép cho thiét bi dau cubi dé truyén
SRS.

Muc dich khéc ctia sang ché nay 1 dé dé xuét thiét bi dAu cudi dé truyén SRS.
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Ngudi c6 hiéu biét trung binh trong linh vue ky thuat s& hidu ring c6 thé dat dugc
c4c muc dich ndy qua séang ché, cac muc dich nay khong bi han ché vao phan d3 dugc
md ta mot cach cu thé day va & trén va cac muc dich khéc cia sng ché nay s& duoc hiéu
r5 rang hon tir phdn mo ta chi tiét dudi day.

Giai phap k¥ thuat

Theo mot khia canh, sing ché d& xuét phuong phép truyén SRS boi thiét bi nguoi
str dung (user equipment - UE). Phuong phéap co6 thé chira bude: khi UE dugc tao cAu
hinh dé thuc hién viéc chuyén mach ing ten cho viéc truyén SRS trong nhiéu ky hiéu,
nhén tir tram co s& (base station - BS) thong tin thit nhét trén céc ky hiéu dé truyén SRS
gifra nhidu ky hiéu; va truyén SRS trong cac ky hiéu da dugc chi thi. SRS ¢6 thé duge
truyén trén cac cong dng ten, lan luot twong tmg véi cac ky hiéu dd duoc chi thi. Cac
cbng Ang ten, 1an lugt tuong ing vdi cac ky hiéu da dugc chi thi ¢6 thé 12 khac nhau. Ky
hiéu duoc dinh vi gitta c4c ky hiéu da dugc chi thi c6 thé duge dat t6i ky hiéu trong ma

khong c6 tin hiéu nao dugce truyén trong do.

Phuong phap c6 thé con chita budce nhan tir BS, thong tin thit hai v& viéc xem li¢u
ky hiéu tréng c6 dugce tao cAu hinh gitta cac ky hiéu da dugc chi thi hay khong. Phuong
phép c6 thé con chira budce nhan tir BS, thong tin thit ba chira cac chi sd cong ang ten

clia cac cong ang ten, 1an lugt tuong (mg v6i cac ky hiéu da dwgc chi thi.

Phuong phép c6 thé con chira budce truyén t6i BS, thong tin vé kha ning chuyén

mach ang ten cho viéc truyén SRS.

Phuong phap c6 thé con chira buéc nhan tir BS, tin nhin yéu cau thong tin vé kha
ning chuyén mach ang ten cho viéc truyén SRS. Thong tin v& kha nang chuyén mach

ang ten cho viéc truyén SRS ¢6 thé dugc truyén trong tra 10 cho tin nhén.

Thong tin v& kha ning chuyén mach dng ten cho viéc truyén SRS c6 thé chira thong
tin vé& khoang céch séng mang con ctia UE hogc thong tin vé chu k¥ thoi gian chuyén
tiép cho viéc chuyén mach ang ten. Thong tin thir nhét c6 thé tuong mg véi loai 4nh xa
bit ctia thong tin. Thong tin thir hai c6 thé duoc nhan qua mot thanh phan bat ky trong

s6 didu khién tai nguyén radio (radio resource control - RRC), thanh phan 1énh didu
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khién truy cap moi trudng (medium access control channel element - MAC CE), hodc

thong tin diéu khién lién két xubng (downlink control information - DCI).

Theo mot khia canh khac, sang ché d& xuét UE dé truyén SRS. UE ¢6 thé chira: bo
thu; bo phat; va by xu ly. Bo xtr Iy ¢ thé duge tao céu hinh dé: khi UE duoc tao cu
hinh dé thuc hién viéc chuyén mach ang ten cho viéc truyén SRS trong nhiéu ky hiéu,
didu khién b thu d& nhan tir BS, thong tin thir nhit trén cac ky hi¢u dé truyén SRS gifta
nhidu ky hiéu; va didu khién bo phat d& phat SRS trong céc ky hiéu da dugc chi thi va
trén cac cdng dng ten, 1an luot twong tg véi cac ky hiu da duoc chi thi. Cac cong dng

ten, 1an luot twong ing véi cac ky hiéu di duoc chi thi ¢6 thé 13 khac nhau.

B xtt Iy ¢6 thé dugc tao cAu hinh dé didu khién b thu dé nhén, tir BS, thong tin
tht hai vé viéc xem liéu ky hiéu trong c6 duge tao céu hinh gifta cac ky hiéu da duge
chi thi hay khong. Bo xi Iy ¢6 thé dwgc tao cAu hinh dé didu khién bo thu dé nhan, tir
BS, thong tin thir ba chita cac chi s§ cong 4ng ten cua céc cbng ang ten, lan lugt tuong
mg v6i cac ky hiéu dd dugc chi thi. Ky hiéu duoc dinh vi gilta cac ky hiéu da dugc chi

thi c6 thé dugc dat téi ky hidu tréng ma khong c¢6 tin hi¢u nao dugc truyén trong do.

Bo xit Iy ¢6 thé duoc tao cAu hinh dé didu khién b phat dé phat, t6i BS, thong tin
v& kha ning chuyén mach ing ten cho viéc truyén SRS. Thong tin vé kha ning chuyén
mach dng ten cho viéc truyén SRS c6 thé chira théng tin vé khoang c4ch séng mang con
ctia UE hodc thong tin vé chu ky thoi gian chuyén tiép cho viéc chuyén mach &ng ten.
Céc hibu qua cua sang ché

Theo cac phuong an thuc hién cua sang ché nay, c6 kha ning 1am giam céc 161 khi
viée truyén SRS dugc thyc hién trén cc ky hiéu lién tiép dua trén viéc van hanh cua
viéc chuyén mach ang ten.

C6 thé dat dugc cac hiéu qua ndy nho céc phuong an thuc hién cla séng ché nay
va khong bi han ché vao phén da duge mo ta mot cach cu thé & trén va cac hiéu qua khac
vén khong duge mb ta & day cling s& duge dan ra boi ngudi co hiéu biét trung binh trong
linh vuc k¥ thuét nay, nho phan mo ta chi tiét dudi day.

Mo ta van tat cac hinh vé
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Céc hinh v& kém theo, vén dugc chira dé cung cép viéc hicu rd hon phan mb ta
ndy va duoc tich hop ¢ ddy va tao thanh mot phén ciia ban mo ta nay, minh hoa cac
phuong an thuc hién cua sang ché.

Fig.1 13 gian @b khéi cho céu hinh cta tram co s& 105 va thiét bj ngudi st dung

110 trong hé thdng truyén thong khong day 100.

Fig.2A la gian dd minh hoa lya chon md hinh 40 héa TXRU 1 (md hinh méang con),
va Fig.2B 14 gian dd minh hoa lya chon md hinh 40 héa TXRU 2 (mé hinh két ndi hoan

toan).
Fig.3 12 gian d6 khéi cho viéc tao cham lai.

Fig.4 1a gian dd minh hoa vi du cia cic chum dugce 4nh xa vao céac ky hiéu BRS

trong viéc tao chum lai.

Fig.5 14 gian d6 1am vi du minh hoa viéc sap xép ky hiéwky hiéu con gitra cac t6

hop s6 hoc (numerology) khac nhau.

Fig.6 1a gian d6 minh hoa mAu nhay LTE (ns=1 --> ns=4).

Fig.7 14 gian d6 minh hoa cac nhiéu loan gdy ra béi viéc chuyén mach dng ten.

Fig.8 12 gian d6 minh hoa viéc suy giam hiéu qua hoat dong géy ra bai viée chuyén
mach ang ten.

Fig.9 1a gian dd minh hoa vi du tao ra chi sb ky hiéu SRS cho viéc chuyén mach
ang ten cho viéc truyén SRS.

Fig.10 14 gian dd minh hoa viéc chuyén mach ang ten cho viéc truyén SRS dya
trén thi tw cdng SRS duge x4c dinh trude.

Fig.11 1a gian dd minh hoa cac cAu hinh tai nguyén SRS va cac quy tic 4anh xa
céng SRS dua trén viéc chuyén mach ang ten cho viéc truyén SRS.

Fig.12 13 gian d6 minh hoa viéc 4nh xa cong SRS t6i ky hiéu SRS khi xem xét viéc
chuyén mach &ng ten qua cac khe SRS nbi tiép (vi du, khe SRS 1, khe SRS 2, v.v.).

Fig.13 14 gian d6 minh hoa phwong phép anh xa cdng SRS dugc x4c dinh tir trude

dua trén s6 cac ky hiéu SRS va cAu hinh t6 hop s6 hoc (numerology).
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Fig.14 1a gian dd minh hoa viéc 4nh xa cong SRS t6i ky hiéu SRS tudng minh.

Fig.15 1a gian dd minh hoa viéc 4nh xa cong SRS t6i ky hi¢u SRS tudng minh
(viéc truyén nhém céng SRS).

Fig.16 14 gian d6 minh hoa viéc lya chon dng ten duya trén vige truyen céc vi tri cap

phét tai nguyén SRS va c4c mau nhay (K=4).

Fig.17 12 gian d6 minh hoa viéc chon ang ten dua trén céc vi tri tai nguyén tan so

truyén SRS (K=4).

Fig.18 14 gian 6 minh hoa thu tuc dé bao céo kha nang chuyén mach ang ten cho

viéc truyén SRS.
M0 ta chi tiét cac phwong 4n thwe hién sang ché

Tham khao s& dan t&i cac phuong an thuc hién vu tién 4n thuc hién lam vi du cua
sang ché, céc vi du ciia ching dugc minh hoa trong cac hinh vé& kém theo. Trong phan
mb ta chi tiét dudi day ctia sang ché chia cac chi tiét dé gitip hiéu mot cach ddy du sang
ché nay. Tuy nhién, ngudi c6 hiéu biét trung binh trong linh vyc k§y thuét nay s& hiéu rd
rang sang ché nay c6 thé dugc 4p dung ma khong c6 céc chi tiét nay. Vi du, mic du cac
phin mb ta duéi day duge tao ra & muc chi tiét trén gia sir rang hé théng truyén thong
di dong chira hé théng 3GPP LTE, nhung phan md ta duéi day 1a c¢6 kha nang ap dung
duoc cho céc hé thdng truyén thong di dong nglu nhién khéc theo cach loai trir cac déu

hiéu dac trung cia 3GPP LTE.

Doi khi, & ngan khong cho sang ché nay tré nén kho hiéu, cac cau tric va/hoic
céc thiét bi da biét v6i cong ching s& dugc bo qua hodc ¢6 thé dwoc biéu didn nhu 12 cac
gian d6 khdi tap trung vao céc chuc ning 15i clia cac cu tric va/hodc cac thiét bi. Bat
ctt khi ndo kha thi, thi cac sé chi din giéng nhau s& dugc ding trong sudt cac hinh vé,

d8 chi c4c bd phén gidng nhau hodc twong ty nhau.

Bén canh d6, trong phan md ta sau, gia sir rang tén chung cta thiét b giai doan
nguoi st dung di dong hodc ¢ dinh nhu thiét bi ngudi sir dung (user equipment - UE),
tram di dong (mobile station - MS), tram di ddng cai tién (advanced mobile station -
AMS) va dang tuong tu. Va, gia stir rang tram co s& (base station - BS) 1a tén chung cia

nit ngau nhién ndy cta viée lién lac giai doan mang v6i thiet bi dau cudi nhu 1a nut B

5
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(Node B - NB), nut B cai tién (eNode B - eNB), diém truy cap (access point - AP) va
dang tuong tu. Mic dit sang ché ndy dwgc mo ta dya trén hé théng IEEE 802.16m, nhung
céc ndi dung cta sang ché ¢6 thé 4p dung dugce cho cac loai khac nhau cua cac he théng

truyén thong khAc.

Trong hé théng lién lac di dong, thiét bi ngudi st dung 1a c6 kha nang nhén thong
tin trong lién két xudng va ciing c6 kha ning truyén thong tin trong lién két 1én. Thong
tin duoc truyén hodc nhan béi nit thiét bi nguoi sir dung c6 thé chira nhiéu loai khac
nhau cua dir liéu va thong tin diéu khién. Theo cac loai va viéc sir dung cua thdng tin
dugc truyén hodic nhan boi thiét bi nguoi st dung, cac kénh vat ly khac nhau c6 thé tdn

tai.

Cac phuong an thyc hién cia sang ché nay c6 thé duoc 4p dung cho céac hé théng
truy cap khong ddy khac nhau nhu da truy cép chia ma (code division multiple access -
CDMA), da truy cap chia tan (frequency division multiple access - FDMA), truy cap da
chia thoi (time division multiple access - TDMA), da truy cép chia tan truc giao
(Orthogonal Frequency Division Multiple Access - OFDMA), da truy cép chia tan song
mang don (Single Carrier Frequency Division Multiple Access - SC-FDMA), v.v.
CDMA c6 thé duogc 4p dung nhu 1 cong nghé radio nhu truy cap radio mt dat toan cau
(Universal Terrestrial Radio Access - UTRA) hodc CDMA2000. TDMA c6 thé duogc
thuc hién lam céng nghé radio, nhu hé théng toan cau cho truyén thong di dong (Global
System for Mobile communications - GSM)/dich vu radi6 géi chung (General Packet
Radio Service - GPRS)/té¢c @6 dit liéu ting cudng cho GSM cai tién (Enhanced Data
rates for GSM Evolution - EDGE). OFDMA c6 thé dugc 4p dung lam cong nghé radio
nhu IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, UTRA céi tién
(Evolved UTRA - E-UTRA), v.v. UTRA la motphan ctia hé théng vién thong di dong
toan cau (Universal Mobile Telecommunications System - UMTS). 3GPP LTE la mot
phin cia UMTS cai tién (Evolved UMTS - E-UMTS) st dung E-UTRA, chép thuan
OFDMA cho DL va SC-FDMA cho UL. LTE tién tién (LTE-Advanced - LTE-A) la su
phat trién ctia 3GPP LTE.

Hon nita, trong phan mo ta sau, cac thuét ngir cu thé dugc tao ra dé giup hiu sang

ché ndy. Va, viéc st dung cua thuat ngft cu thé c6 thd duoc bién d6i thanh dang khéc
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nam trong pham vi béo hf cta y tuéng ky thuét cua sang ché nay.

Fig.1 13 gian dd khébi cho ciu hinh cua tram co s& 105 va thiét bi ngudi sir dung

110 trong hé théng truyén thong khong day 100.

Maic du mot tram co s& 105 va mot thiét bi ngudi sir dung 110 dugc thé hién trong
hinh v& d& mé ta mot céch so luge hé théng truyén thong khong day 100, hé thong truyén
thong khong day 100 c6 thé chira it nhét mot tram co s& vahodic it nhat mot thiét bi

nguoi st dung.

P& cap t6i Fig.1, tram co s& 105 ¢6 thé chira bo xir 1y dit lidu dugc truyén (Tx)
115, bo khir didu bién ky hidu 120, bd phét 125, ang ten truyén phat 130, bd xir 1y 180,
bd nhé 185, bd thu 190, bo khir diéu bién ky hidu 195 va b xur ly dit liéu nhén dugc
197. Va, thiét bi ngudi st dung 110 ¢6 thé chira bd xu 1y dit lidu dugc truyén (Tx) 165,
b6 khir didu bién ky hiéu 170, b phat 175, ang ten truyén phat 135, b xir Iy 155, bd
nhé 160, bo thu 140, bd khir didu bién ky hiéu 155 va b xur ly dit liéu nhén duge 150.
Mic du tram co sd/thiét bi ngudi sir dung 105/110 chira mdt dng ten 130/135 trong hinh
v&, nhung mdi tram co s& 105 va thiét bi nguoi stt dung 110 ¢ thé chtra nhiéu ang ten.
Do d6, mbi thanh phén trong s6 tram co s& 105 va thiét bi ngudi sit dung 110 cua sang
ché nay trg gitp hé thong nhiéu du vao nhiéu dau ra (MIMO - multiple input multiple
output). Va, tram co s& 105 theo sang ché nay c6 thé trg gitp ca hai hé théng MIMO
ngudi stt dung don (SU-MIMO - single user-MIMO) va MIMO nhiéu ngudi st dung
(MU-MIMO - multi user-MIMO).

Trong lién két xubng, bo xir 1y dit liéu duge truyén 115 nhén dit liéu luu lugng, ma
héa dit liéu luu lugng nhan dugc béng cach dinh dang dit liéu luu lugng nhan dugc, cai
xen dit liéu luu lvong duge ma hoa, diéu bién (hoic 4nh xa ky hiéu) dit liéu da dugc cai
xen, va sau do tao ra cac ky hi¢u da dugc diéu bién (cac ky hiéu dit liéu). Bo khir diéu
bién ky hiéu 120 cung cép ludng céc ky hiéu bang cach nhéan va xt 1y céc ky hiéu dir
liéu va cac ky hiéu hoa ti€u.

B6 khir diéu bién ky hiéu 120 don kénh cac ky hiéu dit liéu va hoa tiéu lai v6i nhau
va sau d6 truyén cac ky hiéu duge ddn kénh t6i bd phat 125. Khi 1am nhu vay, mdi ky
hiéu trong cac ky hiéu duoc truyén c6 thé chira ky hiéu dit liéu, ky hiéu hoa tiéu hodc tri

s tin hiéu 12 khong. Trong tirng khoang ky hiéu, cac ky hi¢u hoa ti€u c6 thé dwoc truyén

7
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mdt céch lién tiép. Khi 1am nhu vdy, cac ky hiéu hoa tidu c6 thé chira cac ky higu cua
viéc don kénh chia tan (frequency division multiplexing - FDM), don kénh chia tan truc
giao (Orthogonal Frequency Division Multiplexing - OFDM), hodc ddn kénh chia ma
(code division multiplexing - CDM).

B6 pht 125 nhan ludng ky hiéu, bién ddi ludng nhan duge thanh it nhat mot hoc
nhiéu tin hiéu tuong tu, diéu chinh bd sung cac tin hiéu twong tu (vi dy, khuéch dai, loc,
bién ddi 1én cho tn sd), va sau d6 sinh ra tin hiéu lién két xudng thich hop cho viéc
fruyén trén kénh radio. Theo do, tin hiéu lién két xudng dugc truyén t6i thiét bi ngudi

str dung théng qua ang ten 130.

Theo cAu hinh cua thiét bi ngudi sir dung 110, ang ten nhan 135 nhén tin hi¢u lién
két xubng tlr tram co s& va sau d6 cung cép tin hiéu nhan dugc tGi bd thu 140. B thu
140 diéu chinh tin hiéu nhan duoc (vi dy, loc, khuéch dai va bién dbi xuéng cho tan sd),
s6 hoa tin hiéu duogc didu chinh, va sau d6 thu cac mau. Bo khu diéu bién ky hi¢u 145
khir diéu bién cac ky hiéu hoa tiéu nhén dugc va sau d6 cung cap chung cho bd xu ly

155 cho viéc udc lugng kénh.

Bo khir diéu bién ky hiéu 145 nhan tri s duoc udc lugng dap ung tan s6 cho viéc
lién két xubng tir b xtt Iy 155, thuc hién viéc khir diéu bién dit liéu trén cac ky higu dit
liéu nhén dugc, thu céc tri s6 duoc wéc lugng cua ky hiéu dit liéu (ttc 13, cac tri sb duoc
udce lugng cua cac ky hiéu dit liéu duoc truyén), va sau d6 cung cap céc tri s6 dugc wéce
lwong cua ky hidu dit liéu téi by xir ly dit liéu nhan dugc (Rx) 150. Bo xu ly dit liu
nhan duoc 150 tai tao dit liéu luu luong duge truyén béng cach thuc hién viéc khu diéu
bién (tc 13, khir 4nh xa ky hiéu, khir cai xen va giai mé) trén céc tri s6 dugc udc lugng
cua ky hiéu dit lidu.

Viée xtt 1y boi bo khir didu bién ky higu 145 va viée xur Iy boi bd xur 1y dit ligu
nhan duoe 150 12 bd sung cho viée xit Iy bai b khir diéu bién ky hiéu 120 va vige xir Iy
b&i bo xtr 1y dit liéu duge truyén 115 trong tram co s¢ 105, theo cach tuong mg.

Trong thiét bi nguoi sit dung 110 trong lién két 1&n, bd xur 1y dit lidu dugc truyén
165 x1r Iy dit liéu Iuu lugng va sau d6 tao ra cac ky hiéu dit liéu. Bo khtr diéu bién ky
hiéu 170 nhan cac ky hiéu dit liéu, ddn kénh céc ky hiéu dit liéu nhan duoc, thuc hién
viéc dilu bién trén cac ky hiéu dugc ddn kénh, va sau d6 cung cép lu?)ng cac ky hiu té1

8
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bd phat 175. Bo phat 175 nhan ludng cac ky higu, xir ly ludng nhén dugc, va sinh ra tin
hiéu lién k&t 1én. Tin hiéu lién két 1én nay sau d6 dugc truyén t6i tram co s 105 thong

qua ang ten 135.

Trong tram co s& 105, tin hiéu lién két 1én dugc nhan tir thiét bi ngudi st dung 110
thong qua ang ten 130. B9 thu 190 xir ly tin hi¢u lién két 1én nhan duoc va sau d6 thu
cac mau. Sau do, bo khir didu bién ky hiéu 195 xir ly cic mAu va sau d6 cung cap céc
ky hiéu hoa tidu nhan dugc trong lién két 1én va tri s6 dugc wde lugng ky hiéu dit ligu.
Bo xtr ly dit liéu nhan dugc 197 xtr ly tri sb6 duoc udc luong ky hiéu dit liéu va sau do

tai tao dit liéu luu lugng dugce truyén tir thiét bi ngudi str dung 110.

Bo xtr Iy 155/180 cta thiét bi nguoi st dung/tram co s& 110/105 huéng dan cac
thao tac (vi du, diéu khién, diéu chinh, quan ly, v.v.) ctia thiét bi ngudi st dung/tram co
s 110/105. Bo xtt Iy 155/180 c6 thé dwgce két ndi t6i bo phan nhé 160/185 duge tao cau
hinh d8 luu cic ma chwong trinh va dit liu. Bo nhé 160/185 duge két ndi t6i bd xir 1y
155/180 d& luu cac hé didu hanh.

Bo xir Iy 155/180 ¢6 thé duoc goi 1a mot bd phan trong s6 bd diéu khién, b vi diéu
khién, bd vi xit Iy, may vi tinh va dang twong tw. V, bd xir Iy 155/180 c6 thé duogc ap
dung st dung phan ctng, phan sun, phdn mém va/hodc céc tb hop bat k¥ ctia ching.
Trong viéc 4p dung béi phan cting, bo xit Iy 155/180 ¢6 thé dugc cung cép véi thiét bi
duoc tao cAu hinh dé 4p dung sang ché nay nhu 12 cac mach tich hop uimg dung cu thé
(ASIC - application specific integrated circuit), cac by xur 1y tin hi¢u s6 (DSP - digital
signal processor), cac thiét bi xtr 1y tin hiéu s (DSPD - digital signal processing device),
cac thiét bi logic 1ap trinh duge (PLD - programmable logic device), cac mang cdng 1ap

trinh dwgc bang trudng (FPGA - field programmable gate array), va dang tuong tu.

Trong khi d6, trong trudng hop cua viée 4p dung céc phwong an thyc hién cua sang
ché nay, str dung phﬁn sun hodc ph?m mém, thi pha‘in sun hodc phﬁn mém c6 thé dugc
tao cAu hinh dé chira cAc modun, cac thu tuc, va/hodc cac chirc nang dé thuc hién céc
chirc ning hodc cac thao tac dugc giai thich ¢ trén cua sang ché nay. V4, phan sun hoic
phin mém dugce tao cAu hinh dé ap dung sang ché nay dugc nap trong bd xtr Iy 155/180

ho#c duoc luu trong bd nhé 160/185 dé duogc din boi bd xir Iy 155/180.
Céc 16p cua giao thirc radio gitra thiét bi ngudi st dung/tram co s va hé théng
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truyén thong khéong ddy (mang) c6 thé dugc phan loai thanh 16p thir nhét L1, 16p thit hai
1.2 va 16p thit ba L3 dya trén 3 16p thép nhét cua mé hinh két ndi lién thong hé théng
mé (OSI - open system interconnection) da duogc biét t6i cho cac hé thdng truyén thong.
Lép vat ly thudc vé 16p thu nhét va tao ra dich vu truyén théng tin thong qua kénh vt
ly. Lop diéu khién tai nguyén radio (RRC - radio resource control) thudc vé 16p tht ba
va tao ra radio diéu khién duoc tao tai nguyén gitta UE va mang. Thiét bi ngudi sir dung
va tram co sO ¢6 thé trao dbi cac tin nhin RRC véi nhau qua mang truyén thong khong
day va cac 16p RRC.

Theo ban md ta nay, méc du bd xtr Iy 155/180 cua thiét bi nguoi st dung/tram co
s& thure hién thao tac xir 1y c4c tin hiéu va dit liéu ngoai trlr chire néng cho thiét bi nguoi
str dung/tram co s& 110/105 dé nhan hoic truyén tin hiéu, dé rd rang, cac bo xtt ly 155
va 180 s& khong duoc dé cap téi mot cach cu thé trong phan mb ta sau. Trong phan mo
ta sau, bo xit Iy 155/180 6 thé dwgce d& cap t6i nhu 1a dang thuc hién cac chubi thao tic
nhu xt 1y dit liéu va dang tuong tu ngoai trir chirc nang nhén hodc truyén tin hiéu ma

khong dugc dé cap t6i mot cach cu thé.

DAu tién, bang 1 bén dudi thé hién cac chi tiét ctia viéc truyén SRS trong hé thng

3GPP LTE/LTE-A.

Bang 1

UE s& truyén ky hiéu tham chiéu tham do (Sounding Reference Symbol - SRS)

trén timg 6 phuc vu céc tai nguyén SRS dua trén hai loai bd kich hoat:
- b6 kich hoat loai 0: tao tin hi¢u 16p cao hon

- bo kich hoat loai 1: Cac dinh dang DCI 0/4/1A cho FDD va TDD va cac dinh
dang DCI 2B/2C/2D cho TDD.

Trong trudng hop ca bd kich hoat loai 0 va bd kich hoat loai 1 thi cac viéc truyén
SRS s& xudt hién trong cting mot khung phu trong ciing mot 6 phuc vy, UE s& chi truyén

viéc truyén SRS bd kich hoat loai 1.

UE ¢6 thé duoc tao cAu hinh véi cac thong s6 SRS cho bd kich hoat loai 0 va bd

kich hoat loai 1 trén tirng 6 phuc vu. Céc thdong s& SRS dudi day 1a cu thé cho 6 phuc

10

10/61



44928

vu va c6 thé dat cAu hinh dugc theo cach béan tinh boi cac 16p cao hon cho bg kich hoat

loai 0 va cho b0 kich hoat loai 1.

- Lugc truyén kTC , nhu duoc dinh nghia trong diéu khoan phu 5.5.3.2 cua [3]
cho b0 kich hoat loai 0 va ting c4u hinh cua bo kich hoat loai 1

- Viéc gén khoi tai nguyén vat ly b4t dAu nrre , nhu duge dinh nghia trong diéu
khoan phu 5.5.3.2 ctia [3] cho b kich hoat loai 0 va mdi cAu hinh cta bo kich hoat loai
1

- khoang thoi gian: don hogc khong x4c dinh (cho téi khi khong duge cho phép),
nhu dugc dinh nghia trong [11] cho b kich hoat loai 0

- srs-ConfigIndex Isrs cho tinh chu ky SRS Tsrs va dich vi khung phu SRS Toffset ,
nhu duoc dinh nghia trong bang 8.2-1 va bang 8.2-2 cho b kich hoat loai 0 va tinh chu
ky SRS Tsrs.1, va dich vi khung phu SRS Tsgs 1 , nhu dugc dinh nghia trong bang 8.2-
4 va bang 8.2-5 b kich hoat loai 1 |

- Bang thong SRS Bsrs , nhu duoc dinh nghia trong diéu khoan phu 5.5.3.2 clia
[3] cho bd kich hoat loai 0 va tung cu hinh ctia bd kich hoat loai 1

- bang thong nhay tan sb, bhop , nhur dugc dinh nghia trong diéu khoan phu 5.5.3.2
cua [3] cho bd kich hoat loai 0

- Dich chuyén tuan toan s , nhu dugc dinh nghia trong diéu khoan phu 5.5.3.1
cua [3] cho bd kich hoat loai 0 va tirng céu hinh cta bd kich hoat loai 1

- S& cac cbng ang ten Np cho bd kich hoat loai 0 va ting c4u hinh ctia bd kich

hoat loai 1

V6i bo kich hoat loai 1 va DCI dinh dang 4, c6 ba by thong sb SRS, srs-
ConfigApDCI-Format4, duoc tao chu hinh bai viéc tao tin hiéu 16p cao hon. Truong
yéu cau SRS 2 bit [4] trong DCI dinh dang 4 chi thi by thong s6 SRS dugce cho trong
bang 8.1-1. V6i bd kich hoat loai 1 va DCI dinh dang 0, c6 bd don cua céc thong s6
SRS, srs-ConfigApDCI-Format0, dugc tao cAu hinh bang céch tao tin hiéu 16p cao hon.
Véi bo kich hoat loai 1 va céc dinh dang DCI 1A/2B/2C/2D, b9 chung don cua cac
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thong s6 SRS, srs-ConfigApDCI-Formatla2b2c, duoc tao cAu hinh bang cach tao tin
hiéu 16p cao hon. Truong yéu cau SRS 1a 1 bit [4] cho cac dinh dang DCI
0/1A/2B/2C/2D, v6i loai 1 SRS duge kich hoat néu tri s6 ctia trudng yéu cau SRS duoc
dat1a'l".

Trudng yéu ciu SRS 1 bit c6 thé dugce chira trong cac dinh dang DCI 0/1A cho
cAu trac khung loai 1 va 0/1A/2B/2C/2D cho chu trac khung loai 2 néu UE dugc tao
cAu hinh véi cac thong s& SRS cho cc dinh dang DCI 0/1A/2B/2C/2D bang cach tao

tin hiéu 16p cao hon.

Béng 2 bén dudi thé hién céc tri s§ yéu cau SRS cho bd kich hoat loai 1 cua DCI
dinh dang 4 trong hé théng 3GPP LTE/LTE-A.

Béng 2
Tri s6 cua truong yeuMo ta
cau SRS
'00' S6 bo kich hoat SRS loai 1
'01' IBo thong so SRS thir nhat dugc tao cau hinh b01 cac 16p cao hon
'10' B thong so SRS thir hai dugc tao cAu hinh béi céc 16p cao hon
'11' 0 thong s6 thir ba dugc tao cau hinh béi céc 16p cao hon

Bang 3 bén dudi thé hién céc chi tiét bd sung cta viéc truyén SRS trong hé théng

3GPP LTE/LTE-A.

Bang 3

Céc bang thong truyén SRS cu thé hoa 6 phuc vu Csrs dugc tao c4u hinh béi cac
16p cao hon. Céc tri s6 dugc cho phép dugce cho trong diéu khoan phu 5.5.3.2 cua [3].

Céc khung phu truyén SRS cu thé cho 6 phuc vu dugc tao cau hinh béi c4c 16p
cao hon. Céc tri s6 dugc cho phép duge cho trong diéu khoan phu 5.5.3.3 cua [3].

Véi 6 phuc vu TDD, céc viéc truyén SRS c6 thé xuét hién trong UpPTS va céc
khung phu lién két 1én ciia cAu hinh UL/DL duge chi thi boi thong s 16p cao hon

subframeAssignment cho 6 phuc vu.
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Khi viéc chon dng ten truyén UE vong déng dugc cho phép cho 6 phuc vu da cho
cho UE trg gitp viéc chon ang ten truyén, thi chi s6 a(nsrs), cia UE 4ng ten truyén SRS
tai thoi diém nsrs duge cho bdi boi

a(nsrs) = nsrs mod 2, cho ca bang thong tham do mot phﬁn hodc day du, va khi

v A A TTA « v 1x b, 2B
nhay tan so khong dugc cho phép (tirc 1a, “hr = 755 ),
(nens) = {(nSRS + Insps/2] + B.Insgs/K])mod2 khi K la chan
SRSZT L nggpgmod?2 khi K 13 1é ’
B:{l khi K mod4 =0
0 theo cach khac

khi nhay tin s6 duge cho phép (tic 1a D < Bsrs),

trong do6 céc tri 56 Bsrs, bhop, Nb, va nsrs duge cho trong diéu khoan phu 5.5.3.2
BSRS
‘Kan”' N, =1
cua[3],va b=b,  (trongdo " khong quan tAm tdi tri sO Np), trir khi viéc
truyén SRS don dugc tao cdu hinh cho UE. Néu UE dugc tao ciu hinh véi nhiéu hon
mot 6 phuc vy, thi UE khong duge mong doi truyén SRS trén céc cOng ang ten khéc

nhau theo cach dong thoi.

UE ¢6 thé dugc tao cdu hinh dé truyén SRS trén cic cOng ang ten Np ctia 6 phuc

vu trong d6 Np ¢o thé duoc tao ciu hinh béi viée tao tin hiéu 16p cao hon. V6i PUSCH

N, e (01.24) N, {012}

ché d6 truyén 1 vavéi PUSCH ché db truyén 2 v6ihai cong

ang ten dugc tao cAu hinh cho PUSCH va Np e {014} y6i 4 cdng ang ten duoc tao cau
hinh cho PUSCH. UE duoc tao cu hinh cho viéc truyén SRS trén nhiéu cdng dng ten
ctia 6 phuc vu sé truyén SRS cho tAt ca cac cdng ang ten truyén dugce tao cAu hinh ndm

trong mot ky hiéu SC-FDMA ctia cing mot khung phu cia 6 phuc vu.

Bing thong truyén SRS va viéc gén khéi tai nguyén vat Iy bét dau 1a giéng nhau

cho tit ca cac cong dng ten duge tao cau hinh cua 6 phuc vu da cho.
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UE khong dugc tao cAu hinh v&i nhiéu TAG sé& khong truyén SRS trong ky higu
bét ¢t khi ndo céc viée truyén SRS va PUSCH dién ra dé chdng 14n trong cting mot ky
hiéu.

Véi 6 phuc vu TDD, khi mét ky hiéu SC-FDMA ton tai trong UpPTS cua 6 phuc
vu da cho, n6 ¢6 thé dugc sir dung cho viée truyén SRS. Khi hai ky hiéu SC-FDMA ton
tai trong UpPTS cta 6 phuc vu dé cho, ¢4 hai ¢6 thé dugc st dung cho viéc truyén SRS
va cho bd kich hoat loai 0 SRS ca hai ¢6 thé duoc gan cho cing mot UE.

Néu UE khéng duoc tao cAu hinh véi nhidu TAG, hodc néu UE dugce tao cu hinh
v6&i nhidu TAG va SRS va dinh dang PUCCH 2/2a/2b xdy ra dé tring trong cing mot
khung phu trong cung mot 6 phuc vu,

- UE s€& khong truyén SRS duoc kich hoat loai 0 va céc viéc truyén PUCCH dinh
dang 2/2a/2b x4y ra dé trung trong cting mot khung phu;

- UE s& khong truyén SRS duoc kich hoat loai 1 bét ctt khi ndo SRS dugc kich
hoat loai 1 va PUCCH dinh dang 2a/2b hogc dinh dang 2 véi céc viée truyén HARQ-
ACK x4y ra dé tring nhau trong ciing mot khung phu;

- UE s& khong truyén PUCCH dinh dang 2 ma khong c6 HARQ-ACK bét c khi
nao SRS duoc kich hoat loai 1 va PUCCH dinh dang 2 ma khong c6 céc viéc truyén
HARQ-ACK xay ra dé tring nhau trong cing mét khung phu.

Néu UE khéng dugc tao cAu hinh véi nhidu TAG, hodc néu UE dugc tao cu hinh
v6i nhiéu TAG va SRS va dinh dang PUCCH xay ra dé trung trong cling mot khung
phu trong cing mot 6 phuc vu,

- UE s& khong truyén SRS bét cir khi nao SRS va viéc truyén PUCCH mang
HARQ-ACK va/hodc SR duong xay ra dé tring nhau trong cing mdt khung phu néu
thong sé ackNackSRS-SimultaneousTransmission 1 sai (FALSE);

- Vi FDD-TDD va céu triac khung 6 so ¢46 1, UE sé& khong truyén SRS trong ky
hiéu bt ¢t khi nao viéc truyén SRS va viée truyén PUCCH mang HARQ-ACK va/hodc
SR duong st dung dinh dang duoc rat ngén nhu dugc dinh nghia trong cac diéu khoan
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phu 5.4.1 va 5.4.2A cua [3] xay ra dé chong 14n trong cting mot ky hiéu néu thong sd
ackNackSRS-SimultaneousTransmission 1a ding (TRUE).

- Trir khi bi cAm theo céch khac, UE s& truyén SRS bét ¢t khi ndo viéc truyén
SRS va viéc truyén PUCCH mang HARQ-ACK va/hodc SR duong sir dung dinh dang
duoc thu ngén nhu duge dinh nghia trong céc diéu khoan phu 5.4.1 va 5.4.2A cua [3]
xdy ra dé tring nhau trong cung mdt khung phu néu thong s6 ackNackSRS-

SimultaneousTransmission 1a ding (TRUE).

UE khéng dugc tao cAu hinh v6i nhiéu TAG s& khong truyén SRS bét cr khi nao
viéc truyén SRS trén cc 6 phuc vu bét ky va viéc truyén PUCCH mang HARQ-ACK
va/hodc SR duong sir dung dinh dang PUCCH thong thudng nhu dugc dinh nghia trong
céc diéu khoan phu 5.4.1 va 5.4.2A cia [3] xay ra ¢ tring nhau trong cing mot khung
phu.

Trong UpPTS, bét ctt khi nao trudng hop truyén SRS chdng 14n v6i ving PRACH
cho phén m¢ dau dinh dang 4 hodc vuot qué khoang gidi han cua bang thong hé théng
lién két 1én dugc tao cau hinh trong 6 phuc vy, thi UE s& khong truyén SRS.

Thong s6 ackNackSRS-SimultaneousTransmission dugc cung cap bdi cac 16p cao
hon xéac dinh xem UE c6 dugc tao cAu hinh dé trg gitp viéc truyén cua HARQ-ACK
trén PUCCH va SRS trong cung mt khung phu hay khong. Néu né dugce tao cau hinh
dé tro gitp viéc truyén cia HARQ-ACK trén PUCCH va SRS trong cling mdt khung
phu, thi trong cac khung phu SRS cu thé cho 6 cua UE 6 so cép s& truyén HARQ-ACK
va SR st dung dinh dang PUCCH dugc thu ngéan nhu duge dinh nghia trong cac didu
khoan phu 5.4.1 va 5.4.2A cua [3], trong d6 HARQ-ACK hodc ky hi¢u SR tuong umg
v6i vi tri SRS bi duc thung.

Dinh dang PUCCH dugc thu ngén nay s& dugc st dung trong khung phu SRS
dwoc cu thé hoa cho 6 ca 6 so cip tham chi néu UE khong truyén SRS trong khung
phu dé. Céac khung phu SRS cu thé cho 6 dugc xac dinh trong diéu khoan phu 5.5.3.3
cua [3]. Trai lai, UE s€& st dung PUCCH théng thuong, dinh dang 1/1a/1b nhu dugc
dinh nghia trong diéu khoan phu 5.4.1 cua [3] hoac PUCCH thong thuong, dinh dang
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3 nhu duoc dinh nghia trong diéu khoan phu 5.4.2A ctia [3] cho viéc truyén cia HARQ-
ACK va SR.

Chu hinh SRS b6 kich hoat loai 0 ctia UE trong 6 phuc vu cho tinh chu ky SRS,
Tsrs, va dich vi khung phu SRS, Toret, dugc xac dinh trong bang 8.2-1 va bang 8.2-2,
cho FDD va 6 phuc vu TDD, theo céch tuong ung. Tinh chu ky Tsrs cla viée truyén
SRS 12 cu thé cho 6 phuc vu va duge chon tir bd {2, 5, 10, 20, 40, 80, 160, 320} ms cho
cac khung phu.

Vi tinh chu ky SRS Tsgs 12 2 ms trong 6 phuc vu TDD, hai tai nguyén SRS dugc
tao cAu hinh trong nira khung chtta khung phu (cac khung phu) UL cua 6 phuc vu da
cho.

Céc trudng hop truyén SRS duogc kich hoat loai 0 trong & phuc vu da cho cho 6
phuc vu TDD v6i Tsrs > 2 va cho 6 phuc vu FDD la cac khung phu théa mén

(10-17 + kszs ~Toppa )0 T5as =0 4 0 46 v6i FDD ksgs ={0, 1,,,,0} 1a chi s6 khung phu

nim trong khung, v6i 6 phuc vu TDD ksrs dugc dinh nghia trong bang 8.2-3. Céc vi
du truyén SRS cho & phuc vu TDD véi Tsrs =2 1a cac khung phu théa mén ksrs - Tofrset -

Vi 6 phuc vu TDD, va UE dugc tao céu hinh cho viéc truyén SRS dugc kich
hoat lai 0 trong 6 phuc vu ¢, va UE dugc tao cAu hinh v&i thong sé6 EIMTA-
MainConfigServCell-r12 cho 6 phuc vu c, néu UE khong phat hién chi thi cu hinh
UL/DL cho khung radio m (nhu dugc mo ta trong muc 13.1), UE s& khong truyén bd
kich hoat loai 0 SRS trong khung phu radio m duoc chi thi bdi thong s6 eimta-
HarqReferenceConfig-r12 nhu 1a khung phu lién két xubng trir khi UE truyén PUSCH

trong cung mot khung phu.

CAu hinh SRS b6 kich hoat loai 1 cua UE trong 6 phuc vu cho tinh chu ky SRS,
Tsrs.1, va dich vi khung phu SRS, Tofret,1, dugc xac dinh trong béang 8.2-4 va bang 8.2-
5, cho FDD va 6 phuc vu TDD, theo cach tuong tmg. Tinh chuky Tsrs.1 cua viée truyén
SRS 14 cu thé cho 6 phuc vu va dugc chon tir bd {2, 5, 10} ms hodc cac khung phu.
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Véi tinh chu ky SRS Tsrs;1 12 2 ms trong 6 phuc vu TDD, hai tai nguyén SRS
dugc tao cu hinh trong nira khung chira khung phu (cac khung phu) UL cta 6 phuc vy

da cho.

UE duoc tao cu hinh cho viéc truyén SRS dugc kich hoat loai 1 trong 6 phuc vu
¢ va khong duoc tao cau hinh véi truong bd chi thi séng mang s& truyén SRS trén 6
phuc vu ¢ theo vi¢c phét hién cta yéu cdu SRS duong trong PDCCH/EPDCCH dang
14p lich PUSCH/PDSCH trén 6 phuc vu c.

UE duoc tao cdu hinh cho viéc truyén SRS duoc kich hoat loai 1 trong 6 phuc vu
¢ va duoc tao cAu hinh véi trudng bd chi thi song mang s& truyén SRS trén 6 phuc vu c
theo viéc phét hién cua yéu cau SRS duong trong PDCCH/EPDCCH dang lap lich
PUSCH/PDSCH véi tri s6 cta truong bd chi thi séng mang twong tng v6i 6 phuc vu c.

UE duoc tao ciu hinh cho viéc truyén SRS duoc kich hoat loai 1 trén 6 phuc vu ¢
theo viéc phét hién ciia yéu cau SRS dwong trong khung phu n ctia 6 phuc vu ¢ s€ khoi

dAu viéc truyén SRS trong khung phu thtt nhat théa min n+kk>4 va

(1077 +ksrs = Toper ) M0dTsrs1 =0 p phuc vu TDD c¢ v6i Tsrs;1 > 2 va

cho 6 phuc vu FDD c,

k - ) mod5 =0
(ksrs = Tofer 1) cho & phuc vu TDD ¢ vé&i Tsrs,1 =2

keps =10.1,...

trong d6, véi 6 phuc vu FDD ¢ 9 12 chi s6 khung phu nim trong

khung n¢, cho 6 phuc vu TDD c ksrs dugc x4c dinh trong bang 8.2-3.

UE duge tao ciu hinh cho viéc truyén SRS dugc kich hoat loai 1 khong duoc
mong doi dé nhan céc su kién kich hoat SRS loai 1 duoc két hop véi céc tri s6 khac
nhau cua céc thong sd truyén SRS bo kich hoat loai 1, nhu dugc tao céu hinh boi viéc
tao tin hiéu 16p cao hon, cho cting mot khung phu va cing mot 6 phuc vu.

V6i 6 phuc vu TDD ¢, va UE duogc tao cAu hinh v6i EEIMTA-MainConfigServCell-

r12 cho 6 phuc vu ¢, UE s& khong truyén SRS trong khung phu ctia khung radio dugc
chi thi boi eIMTA-UL/DL-configuration twong tmg lam khung phu lién két xudng.
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UE sé& khong truyén SRS bét ctt khi nao SRS va viéc truyén PUSCH tuong (mg
v6i cAp phép dap tng truy cép ngau nhién (Random Access Response Grant) cho viéc
truyén lai ctia cing mot khéi van chuyén nhu 12 mot phan ciia thu tyc truy cép ngiu

nhién dya trén tranh chép, tring nhau trong ciing mot khung phu.

Bang 4 bén dudi thé hién cAu hinh dich vi khung phu (Toftser) va tinh chu ky SRS
cu thé cho UE (Tsrs) cho bg kich hoat loai 0 trong FDD.

Bang 4
Chi sd cau hinh SRS Isgs | Tinh chu ky SRS (ms) Dich vi khung phu SRS
0-1 2 Isrs
2-6 5 Isrs - 2
7-16 10 Isrs - 7
17 - 36 20 Isrs - 17
37-176 40 Isrs - 37
77 - 156 80 Isrs - 77
157 -316 160 Isrs - 157
317 - 636 320 Isrs - 317
637 -1023 dy trit dy trl

Bang 5 bén dudi thé hién céu hinh dich vi khung phu (Tosxer) va tinh chu ky SRS
cu thé cho UE (Tsrs) cho bg kich hoat loai 0 trong TDD.

Bang 5
Chi sb cau hinh SRS Isgs | Tinh chu ky SRS (ms) Dich vi khung phu SRS
0-1 2 Isrs
2-6 5 Isrs - 2
7-16 10 Isrs - 7
17 - 36 20 Isrs -17
37-76 40 Isrs - 37
77 - 156 80 Isrs -77
157 -316 160 Isrs - 157
317 - 636 320 Isrs -317
637 -1023 du trix du tr
Bang 6
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19/61
Chi s6 cAu hinh SRS Isgs Tinh chu ky SRS (ms) Dich vi khung phu SRS
0 2 0,1
1 2 0,2
2 2 1,2
3 2 0,3
4 2 1,3
5 2 0,4
6 2 1,4
7 2 2,3
8 2 2,4
9 2 3,4
10 - 14 5 Isrs - 10
15-24 10 Isrs - 15
25-44 20 Isrs - 25
45 - 84 40 Isrs - 45
85 - 164 80 Isgs - 85
165 - 324 160 Isrs - 165
325 - 644 320 Isrs - 325
645 - 1023 du trit du trit
Bang 7 thé hién ksgrs cho TDD.
Bang 7
chi s6 khung phu n
0 1 2 |3 |4 6 718 |9
ky hiéu | ky hiéu ky hiéu | ky hiéu
thi nhit | tht  hai thtt nhét | thtt hai
cua cua cua cua
UpPTS | UpPTS UpPTS | UpPTS
ksrs  trong 0 1 2 (3 |4 5 6 718 |9
truong  hop
chiéu  dai
UpPTS 1a 2
ky hi¢u
ksrs  trong 1 2 (3 |4 6 71819
truong  hop
chiéu dai
UpPTS 1a 1
ky hiéu

Béng 8 bén dudi thé hién cAu hinh dich vi khung phu (Tofset1) va tinh chu ky SRS
cu thé cho UE (Tsrs,1) cho bd kich hoat loai 1 trong FDD.

Bang 8
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Chi s6 cAu hinh SRS Isrs Tinh chu ky SRS (ms) Dich vi khung phu SRS
0-1 2 Isrs

2-6 5 Isrs - 2

7-16 10 Isrs - 7

17 - 31 du trit du trit

Bang 9 bén dudi thé hién c4u hinh dich vi khung phu (Tosset1) va tinh chu ky SRS
cu thé cho UE (Tsrs,1) cho bd kich hoat loai 1 trong TDD.

Bang 9
Chi s6 cAu hinh SRS Isrs Tinh chu ky SRS (ms) Dich vi khung phu SRS
0 du tri du trir
1 2 0,2
2 2 1,2
3 2 0,3
4 2 1,3
5 2 0,4
6 2 1,4
7 2 2,3
8 2 2,4
9 2 3,4
10- 14 5 Isgs - 10
15-24 10 Isrs - 15
25-31 du trl du trir

Viéc tao chum tuong tu

Trong hé thong séng milimet (millimeter wave - mmW), budc song ngén duogc sir
dung, va do d6 nhiéu thanh phén #ng ten c6 thé duogc 1ap dit trong cung mot khu vye.
N6i cach khac, budc song trong dai 30 GHz 1a 1 cm, va theo d6 tong 12 64 (8x8) thanh
phan ang ten c6 thé duoc l4p dat tai cac khoang gifin cach 0,5 lamda (bude séng) trong
mang hai chiéu trén panen 4x4 cm. Do d6, trong hé théng mmW, nhiéu thanh phan ang
ten ¢6 thé dugce st dung dé tang hé sb khuéch dai tao chim (beamforming - BF) dé tang

cudng viéc che phu hodc cdng suat.

Trong truong hop nay, néu timg thanh phan dugc tao ra voi bd phan thu phét
(TXRU) dé cho phép thyc hién viéc diéu chinh cta cong suat truyén va pha cho ting
thanh phan ang ten, viéc tao chum ddc 14p c6 thé dugc thuc hién cho timg tai nguyén
tan sb. Tuy nhién, viéc 1ap dat cac TXRU trong tAt ca 100 thanh phan ang ten 1a it kha
thi theo nghia cua chi phi. Do d6, phuong phéap anh xa nhiéu thanh phan ing ten vao
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mot TXRU va diéu chinh huéng ctia chum st dung b dich pha twong tu da dugc xem
xét t6i. Tuy nhién, k§ thudt tao chum twong tu nay c6 nhugc diém & chd viéc tao chum
chon loc theo tan s6 khong duoc cho phép do chi mot huéng chum c6 thé dugc tao ra

qua toan bo bang.

Nhu 1a dang trung gian cia BF dang s6 va BF tuong tu, BF lai v6i cac B TXRU 1a
it hon s6 thanh phin ng ten Q c6 thé dugce xem xét. Trong BF lai, s6 huéng ma trong
d6 cac chum dugc cho phép truyén tai cing mot thoi diém bi han ché boi B hoic it hon,

mic du né phu thudc vao cach ma cac B TXRU va Q thanh ph?ln ang ten duogc két nbi.

Fig.2A 1a gian dd minh hoa Iwa chon m6 hinh 40 héa TXRU 1 (m6 hinh mang con),
va Fig.2B 12 gian dd minh hoa lyra chon md hinh 40 héa TXRU 2 (md hinh két n6i hoan

toan).

Céc hinh vé& Fig. 2A va Fig.2B thé hién céc vi du minh hoa ctia phuong phép cho
viée két nbi cia TXRU va thanh phan 4ng ten. O ddy, mo hinh 4o héa TXRU thé hién
quan h¢ gifta tin hiéu dAu ra ctia TXRU va tin hiéu dAu ra cta cac thanh phén dng ten.
Fig.2A minh hoa miu ma trong d6 TXRU dugc két ndi téi mang con. Trong trudng hop
ndy, cac thanh phan ang ten dugc két ndi t6i chi mot TXRU. Trai lai, Fig.2B minh hoa
mAu ma trong d6 TXRU duge két ndi toi tAt c& c4c thanh phan ang ten. Trong trudng
hop ndy, cac thanh phan dng ten dugce két ndi toi tat ca cac TXRU. Trong cac hinh v&
Fig. 2A va Fig.2B, W md ta vécto pha dugc nhan bsi bd dich pha tuong tu. Nghia 1a,
huéng clia viéc tao chum tuong tu duge x4c dinh béi W. O day, viéc anh xa gifta cac
cbng ang ten CSI-RS va cdc TXRU c6 thé 12 4nh xa 1 d6i 1 hodc 1 t6i nhiéu.

Viéc tao chum lai

Fig.3 14 gian d6 khéi cho viéc tao chum lai.

Khi nhiéu ang ten dugc sir dung trong hé théng RAT mé&i (New RAT), thi ky thuét
tao chum lai thu dugc viéc tao chum dang sb va viéc tao chim twong tu c6 thé duoc st
dung. Trong trudng hop ndy, viéc tao chim twong tw (hodc tao chum RF) dé cép tadi thao
tac thuc hién viéc giai ma trude (hodc két hop) trong giai doan RF. Trong k¥ thuét tao
chum lai, mdi giai doan trong s6 giai doan bang co so va giai doan RF ¢6 thé sir dung

viéc gidi ma tir trude (hodc két hop), nho d6 1am giam so cac chudi RF va s céc bd
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chuyén dbi D/A (hodc A/D) va thé hién hiéu qua hoat dong gén véi hiu qua hoat dong
cua viéc tao chum dang s6. Nhu dugc thé hién trén Fig.3, dé don gian, cAu tric tao chum
lai c6 thé duogc biéu dién bai N bo phan thu phat (TXRU) va M dng ten vét ly. Sau do,
viéc tao chum dang s6 cho L 16p dit liéu can dugc truyén tur phia truyén 6 thé duge bidu
dién béi ma tran NxL, va sau d6 N tin hiéu dang s6 dugc bién ddi dugc bién ddi thanh
c4c tin hiéu twong tu qua cdc TXRU va sau d6 dugc dua vao viéc tao chum tuong tu

duoc biéu dién bdi ma tran MxN.

Fig.3 14 gian do so lugc cua cAu tric tao chum lai theo nghfa cia TXRU va céc dng
ten vat ly. Trén Fig.3, s6 cac chim dang s6 1A L, va sb cac chum twong tw 12 N. Tiép
theo, trong hé théng RAT méi, cin xem xét dé thuéts ké tram co s dé thay d6i viée tao
chum twong tu trén co s6 tung ky hiéu dé tro gitip viéc tao chum hiéu qua hon cho UE
duoc dinh vi trong ving cu thé. Tiép theo, khi N TXRU va M ang ten RF dugc xé4c dinh
nhu 1a mot panen ang ten trén Fig.3, thi hé thdng RAT mdi c6 thé gidi thidu nhiéu panen

ang ten ma viéc tao chum lai doc 14p 1a c6 the dp dung duge voi no.

Khi BS str dung nhiéu chim tuong tu, thi chum twong tu von 12 c6 1oi trong viéc
nhan tin hiéu c6 thé khac nhau gifta cac UE, va do d6 thao tdc quét chum ma trong do
BS thay dbi nhiéu chum twong tu dé duoc ap dung cho khung phu cu thé (specific
subframe - SF) trén co s¢ tung ky hiéu @& cho phép tit ca UE c6 co hoi nhén, ¢b thé

duogc xem xét.

Fig.4 14 gian d0 minh hoa vi du ctia cdc chum dugc anh xa vao cac ky hiéu BRS

trong viéc tao chum lai.

Fig.4 minh hoa hoat dong quét chum cho tin hiéu ddng bo va thong tin hé thong
trong quy trinh truyén lién két xubng (downlink - DL). Trén Fig.4, tai nguyén vat ly
(ho#c kénh vat 1y) ma thong tin hé théng cia hé théng RAT dugc truyén trén do6 theo
cach quang ba dugc dé cap t6i nhu 1a xPBCH (physical broadcast channel - kénh quang
b4 vat y). Cac chum twong tu thudc vé cac panen ing ten khéac nhau nam trong mot ky
hiéu c6 thé dugc truyén mot cach dong thdi, va viéc dua vao cia chum RS (beam RS -
BRS) ¢6 thé duge xem xét. BRS 14 tin hi¢u tham chiéu (reference signal - RS) dugc
truyén boi viée 4p dung chum twong tw don (twong Gng v4i panen ang ten cu thé) nhu

duoc thé hién trén Fig.4 dé do kénh cho tirng chum twong tu. BRS ¢6 thé duoc x4c dinh
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d6i véi cac cng ang ten, va mdi cong Ang ten ciia BRS ¢6 thé twong ng v6i mot chum
tuong tw don. Trong khi RS duoc st dung dé do cham dugc dé cap téi nhu 1a BRS trén
Fig.4, n6 c6 thé duge goi boi tén khéc. Trong trudng hop nay, khong giéng nhur BRS,
tin hiéu dong bd hodc xPBCH ¢6 thé duoc truyén bang cach 4p dung tat ca cac chim
tuong tu trong nhém chum tuong tw sao cho UE bét k¥ ¢6 thé nhan tin hiéu dong bd
hoac xPBCH.

Fig.5 1a gian dd 1am vi du minh hoa viéc sép xép ky hiéuw/ky hiéu con gifta cac td
hop s6 hoc (numerology) khéc nhau.

Céc dAu hiéu cua td hop s6 hoc (numerology) RAT méi (New RAT - NR)

Trong hé théng NR, phuong phép trg gitip t6 hop s6 hoc (numerology) c¢6 thé thay
ddi duoc quy mod dugc xem xét. N6i cach khéc, khoang cich séng mang con NR dugce
biéu dién 12 (2nx15) kHz, trong d6 n 1a s6 nguyén. T khia canh duoc 16ng, bd con néu
trén hodc si€u b (it nhét 1a 15, 30, 60, 120, 240, va 480 kHz) dugc xem xét nhu la
khoang cach séng mang con chinh. Viéc sap thang ky hiéu hodc ky hiéu con giita cac t0
hop sb hoc (numerology) khac nhau dugc hd trg bing cach diéu chinh cac t6 hop s6 hoc
(numerology) dé c6 cuing mot ti 1& phdn trén dau CP.

Ciing vay, t hop s6 hoc (numerology) duge x4c dinh trong céu tric ma trong dé
d6 phan hat thoi gian/tin sd néu trén duge cAp phat dong theo cac dich vu tuong tng
(eMBB, URLLC, mMTC) va cac tinh hudng (t5¢ dd cao, v.v.).

Céc thda thuén chinh trong NR dugc tom tat nhu sau.

- Bang thong tdi da dugc cAp phat cho timg s6ng mang NR 14 400 MHz.

- Céc chi tiét cho bang thong 1én t6i 100 MHz dugc cu thé hoa trong Rel-15.

- T6 hop s6 hoc (numerology) c¢6 thé thay d6i dugc quy mo duge chép thuan. Nghia
13, 15 kHz*(2") (15 dén 480 kHz) dugc st dung.

- Mét td hop s6 hoc (numerology) c6 mot khoang cach séng mang con (SCS) va
mot tién & tudn hoan (cyclic prefix - CP). Mdbi SCS va CP dugc tao cAu hinh bai RRC.

- Khung phu c6 chiéu dai c6 dinh 13 1 ms (khoang gian doan thoi gian truyén

(transmission time interval - TTI) 1 don vi ctia khe (14 ky hiéu), vi khe (trong trudng
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hop ciia URLLC), hodc nhiéu khe phu thudc vao SCS hodc myc dich (vi du, URLLC),
va TTI ciing dugc tao cAu hinh bang cach tao tin hiéu RRC (mét quang TTI xac dinh

bao nhiéu viée truyén duge thuc hién trén mot 16p vat 1y).
- Tt ca céc td hop s6 hoc (numerology) dugce sap thang cho moi 1 ms.
- Sb céc séng mang con trong timg RB dugc ¢d dinh vao 12.

- S cac ky hiéu trong khe 1a 7 hodc 14 (trong trudng hgp ctia SCS thap hon 60
kHz) va 14 (trong trudng hop ciia SCS cao hon 60 kHz).

Céc bang 10 va 11 thé hién phuong phép sinh trinh tw st dung ID 6 va trj s6 r&

trong hé théng LTE.
Bing 10
S& nhém trinh tir © trong khe " dwoc xéc dinh boi mAu nhay nhém 72" va mAu

dich chuyén trinh tu Jss theo d6
u=(f (1) + fo Jod 30

C6 17 mAu nhay khac nhau va 30 mAu dich chuyén trinh tw khac nhau. Méu
nhay trinh ty-nhém c6 thé dugc cho phép hodc khong duge cho phép boi cac phwong
tién cua thoéng sé cu thé cho 6 Group-hopping-enabled dugce cung cép bai cac 16p cao
hon. Viéc nhay trinh ty-nhém cho PUSCH c6 thé khéng duge cho phép cho UE cu
thé qua thong s 16p cao hon Disable-sequence-group-hopping du dang dugc cho
phép trén co s& 6 trir khi viéc truyén PUSCH twong tmg v6i cép phép phan hoi truy
cap ngau nhién (Random Access Response Grant) hodc viée truyén lai cua cung khdi

van chuyén nhu 12 mot phan ctia thu tyc truy cap ngau nhién dva trén canh tranh.

Miu nhay nhém 7#%) ¢4 thé khac cho PUSCH, PUCCH va SRS va duge cho
boi

0 néu nhay nhom khdng dwoc cho phép
7

fon(ns) = <Z c(8n, + i). 2i> mod 30 néu nhay nhém dwoc cho phép

i=0
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trong d6 trinh ty gid ngAu nhién °@ dugc xac dinh boi diu khoan 7.2. Bo

Cinit =

A s \ < x cA ) ‘e 30 <1 L. aA )
phan sinh trinh ty gia ngau nhién s& dugc khoi tao vo1 tai Iuc bat dau cua

ting khung radio trong do6 iy duge cho boi diéu khoan 5.5.1.5.

Béng 11

Pinh nghia miu dich chuyén trinh tu Jss 1a khéc nhau gitta PUCCH, PUSCH
va SRS.

o , SRS SRS _ RS
Véi SRS, mau dich chuyén trinh tu fs duge cho boi fs~ =mp mod30 tron0
RS \
d6 "™ duoc cho boi dicu khoan 5.5.1.5.

Viéc nhdy trinh ty chi 4p dung cho cac tin hi¢u tham chiéu c6 do dai

MRS > 6NEP

sc =

. A gae MBS RB o Je 3
Vi cac tin hiéu tham chiéu c6 chiéu dai Mg’ <6Ni™ 6 trinh tu gbc ¥ ndm
v b v

trong nhém trinh tw gdc dugce cho bai ¥=0.

re r o ar 1ea Ao oA qx: MBSSENRB < . £ N
Vi céc tin hiéu tham chiéu c¢6 chiéu dai *se =>Vse | s0 trinh ty goc ¥ nam
trong nhém trinh ty goc trong khe s duge xac dinh boi

v
_ {c(ns) néu nhdy nhém khoéng dwgc cho phép va chay chudbi dwgc cho phép

0 theo cach khac
trong d6 trinh tu gia ngau nhién ) duge cho boi didu khoan 7.2. Thong 5O

Sequence-hopping-enabled dugc cho boi cac 16p cao hon xac dinh xem vi€c nhay

trinh tu dugc cho phép hay khong. Viéc nhay trinh tu cho PUSCH ¢6 thé khong

dugc cho phép cho UE cu thé qua thong sd 16p cao hon Disable-sequence-group-

hopping du dang dugc cho phép trén co s¢ 6 trir khi viée truyén PUSCH tuong tng

v6i cAp phép phan hdi truy cap ngau nhién (Random Access Response Grant) hodc
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viéc truyén lai ctia cing khoi van chuyén nhu 1a mot phan cta thu tuc truy cép ngau

nhién dua trén canh tranh.
V6i SRS, bd phén sinh trinh ty gia ngau nhién s& dugc khoi tao voi

RS
Conig = {%%—J-f + (nFDS +Ass)mod30

z \ RS
tai lic bat dau cua ting khung radio trong d6 " duogc

cho boi didu khoan 5.5.1.5 va 4s duoc cho béi diéu khoan 5.5.1.3.

A <X - RS o el
Cé4c tin hiéu tham chiéu thdm do: "® ~7'D .
gm(m+1)
TNE RS
xq(m)ze © , 0Sm< Ny -1

v6i 4 duge cho boi

g=|g+12)+v- -2
=Nz -@+D/31

Céc dic tinh cia viéc nhay viéc nhay SRS trong hé théng LTE dugc tom tit nhu

Sau.

- Viéc nhay SRS dugc thyc hién chi trong truong hop cia viée kich hoat SRS theo
chu k¥ (tc 1a, kich hoat loai 0).

- Viéc cép phat tai nguyén SRS duoc cho boi mau nhay dugc xé4c dinh tir trude.

- MAu nhay c6 thé duoc tao cdu hinh (duogc gan) cu thé cho UE qua viéc tao tin

hidu RRC (tuy nhién, viéc chong 14n 12 khong dugc phép).
- SRS, trong mién tan s6, ¢6 thé dugc nhay bing cach 4p dung mau nhay cho timg
khung phu trong d6 SRS cu thé cho 6/UE duogc truyén.

- Vi tri bt ddu mién tin s6 SRS va cdng thirc nhay duogc xac dinh béi phuong trinh

Phuong trinh 1
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Bsgs
APy — 7. (p) . RS
ko'’ = kg +Z KoM (pmy,
b=0

n, = { L4”RRC/ Mgrsp JmOd N, b= bhop
{Fb (ngs) + L4”RRC /‘mSRS.b _ﬂmod N,  theo cach khac
e YSRS m?dl m;_, N, J N { Mgps mo’d ln{;% N,
F () = s, N, 2L N,
[N, /ZJLZSRS Iyl N, néu N, 1é

J néu N, chin

n T e .
} 2N, +2Ng — l){ﬁJ 4{%} cho chu ky SRS 2ms cua cau tric khung loai 2

nSRS = offset_max
h_(n,. x1 O+LnS / ZJ)/ TSRS_L theo cach khic

Trong phuong trinh 1, nsrs mo ta khoang gidn cach nhay trong mién thoi gian, va
Npmd ta s6 nhanh duoc cip phat cho mitc cay b, trong d6 b c6 thé duoc xac dinh bang
cach dit (dit cAu hinh) Bsgs trong RRC danh riéng.

Fig.6 12 gian d6 minh hoa mAu nhay LTE (ns=1 --> ns=4).

O day, vi du cta viéc dit cdu hinh mau nhay LTE s& duoc mo ta

Théng s6 mau nhay LTE c¢6 thé dugc dit boi viée tao tin hiéu RRC cu thé cho 6.

’ ay A 1A A 1 A < N = o = =
Vi du, mot s thong s6 ¢6 thé duoc tao cAu hinh nhu sau: Cses =1 Nes =100 2, =1 n =1

Thém vao do, thong s6 mau nhay LTE ciing c6 thé dugc dit qua viée tao tin hidu
RRC cu thé cho UE. Vi dy, mot s6 thong s6 ¢6 thé duoc tao cAu hinh nhur sau:

UE At Bgg =1,by,
UE B: By =2.b,

(.\p
UE C By =3.h

=0, fge =22, T =10
=0, igpe =10, T =35
=2 fgge =23, Tps =2

Viéc chon dng ten SRS trong hé théng LTE

N6 duogc xéc dinh trong hé théng LTE ring dng ten dugc chon theo timg viée

truyén khe SRS trong trudong hop cia 2Tx.

Bang 12

alnggs) = nsgs mod2 oo ca bang thong tham do mot phﬁn hoac déy da, va khi

bhap = BSRS),

nhay tan s6 khong duge phép (tuc 14,
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a(Nons) = {(nSRs + [nss/21 + B-Insgs/K1)mod2 khi K la chan
ST ngrgmod2 khi K 13 18 ’

Bz{l khi K mod 4 =0
0 theo cach khac

Khi nhdy thn s6 duge cho phép (tic 1a, P < Bars),

trong d6 céc tri 5O Bsrs, bnop, Nb, va nsrs duge cho boi cac ménh dé phu 5.5.3.2

cua[3], va

Bsrs
K=T]]N, .
P<he  (trong d6 ~ "

- 1 A A re . A . ~ .
khong quan tam td1 tri sO Ny ), ngoai tru khi

viéc truyén SRS don dugc tao ciu hinh cho UE.

Khi UE duoc tao cAu hinh véi hai hodc hon hai 6 phuc vu, UE khong mong doiné
¢6 kha ning truyén SRS trén cac cdng ang ten khac nhau mdt cach ddng thoi. Trong
trrong hop cua thao tac ﬁhéy tAn sb, viéc chon ng ten ¢ thé dugc xac dinh phu thudc
vao vi tri ma tai d6 cac tai nguyén SRS dugc cAp phat (vi du, K = s6 chén). Bang 13 bén

duéi thé hién vi du.

Bang 13

a(ngg ) = Nggg mod 4

_ ((nggs + ylnsgs/4] + B.Insgs/K])mod4 khi K la chan _
a(nggs) = { Mspsmodd Khi K 13 16 , K duogc dinh

nghia nhu la s6 t8i thidu cua cac viée truyén SRS can dé che phu UL BW tong thé sir

1 khi K mod M =0, trong d6 M = 6,8,10 hodc 18
RS. B= ’ e :
dung SRS. P {0 theo cach khac
:{0 khi K mod N = 0, trong d6 N = 6,10 hoac 18
L theo céch khéc
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Bang 14 bén dudi thé hién vi du cta viéc chon dng ten dya trén nhay tan sd SRS

(K =4).

Bang 14
negs | Phan tht nhét | Phan thi hai cua | Phin thir ba cua | Phan tht tu cia

cia bang thong | biang thong SRS | bang thong SRS | bang thong SRS
SRS

0 Chi s ang ten 0

1 Chi s6 ang ten 1

2 Chi s6 ang ten 2

3 Chi sb ang ten 3

4 Chi s6 #ng ten 1

5 Chi s6 ang ten 2

6 Chi s6 ang ten 3

7 Chi sb ang ten 0

8 Chi s6 ang ten 2

9 Chi s6 ang ten 3

10 Chi s6 ang ten 0

11 Chi sb ang ten 1

12 Chi s0 ang ten 3

13 Chi sb ang ten 0

14 Chi s6 ang ten 1

15 Chi s6 4ng ten 2

Trong trudng hop cua cbng SRS lién két 1én, viéc chuyén mach dng ten c6 thé
duge yéu cau phu thude vao kha nang UE RF néu viéc tham do 12 can thiét. Trong truong
hop nay, phu thudc vao td hop s6 hoc (numerology) cu thé, néu thoi gian chuyén tiép
ma trong sut d6, mtc cong suét thay dbi do viéc chuyén mach ang ten 1a ndm trong CP,
khong c6 van d gi. Tuy nhién, néu thoi gian chuyén tiép 14 ra ngoai CP va viéc truyén
SRS duoc thuc hién trén cac ky hiéu lién tiép thi 18i 6 thé xuét hién trong qué trinh
tham do. Dé giai quyét van dé néu trén, séng ché nay dé xuat phuong phap truyén SRS

trong céac ky hiéu, cac vi khe, hodc cac khe.
Céc hiéu qua cta thoi gian chuyén tiép ctia viéc chuyén mach ang ten
Fig.7 la gian dd minh hoa cac nhiéu loai gy ra boi viée chuyén mach ang ten.
Fig.7 (a) thé hién nhiu loan cudng do, va Fig.7 (b) thé hién nhiéu loan pha.
Hién twong nhiéu loai tin hiéu trong sudt qué trinh chuyén mach RF d4 dugc nghién

ctru st dung bang FPGA nén ting nghién cru truy cdp mo khong day (wireless open-
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access research platform - WARP) (b&i Rice University va Mango Communications).
Bing dich 1a 2,4 GHz, va thoi gian chuyén tiép dwoc thé hién béi chu ky dugc lay tir
90 % bién dd cua céng A t6i 90 % bién do cua cong B khi chuyén mach tir cong A t6i
cbng B. Thoi gian chuyén tiép duge uéc lugng tai khoang 1,2 us, va hig¢u qua hoat dong
bi suy giam béi cac nhiéu loan tin hiéu.

Fig.8 12 gian d6 minh hoa viéc suy giam hiéu qua hoat dong gy ra boi viée chuyén

mach ang ten.

No6i chung, thoi gian chuyén tiép phu thudc vao viéc chuyén mach ing ten dugc
uGce Iuong 14 khoang 5 us. Dé cap t6i bang 15 bén dudi, trong trudng hop cua 15 kHz
SCS ctia hé théng LTE, chidu dai CP dugc xé4c dinh 1a khoang 4,6875 us. Thém vao do,
xem xét ring ky hiéu cudi cling ctia khung phu dugc cép phat 1am tai nguyén truyén
SRS, n6 ¢6 thé duge biét ring khong ¢6 cac ky hidu lién tiép duoc cap phat nhur 12 tai
nguyén truyén SRS. Trong hé théng LTE, do thdi gian chuyén tiép 13 nim trong CP
tham chi néu viéc chuyén mach #ng ten dugc ap dung giita cdc ky hiéu thi khong co su

suy yéu nao duoc xem xét lién quan t6i viéc chuyén mach ang ten cho viéc truyén SRS.

Trong hé théng NR, viéc truyén SRS dugc tao cAu hinh trén hodc qua nhiéu ky
hiéu (1, 2, hodc 4 ky hi¢u), va tb hop s hoc (numerology) 1a boi sb cua 15 kHz. Trong
hé théng Vi th hop sb hoc (numerology) trén 15 kHz, néu viéc truyén SRS dugc tao ciu
hinh qua céc ky hiéu lién tiép va trong viéc truyén SRS, c6 thé 14 nhiéu loan trong ky
hiéu SRS dua trén viéc chuyén mach ang ten, va theo do, 151 ¢6 thé xuét hién cho viée
quan ly chum UL hodc viéc tiép nhan CSI UL/DL. Do d6, cac UE nay can phai thuc

hién viéc truyén SRS phu thudc vao cac kha nang chuyén mach RF cta ching.

Séang ché nay mo ta phuong phép bédo céo cac kha ning RF cua cac UE va dat ciu
hinh viéc truyén SRS dua trén d6. Trong sang ché nay, gia str rang NR khong chi trg
gitip viée chuyén mach dng ten cho viée truyén SRS trén mot séng mang ma con it nhat
12 viéc chuyén mach 2Tx hodc viéc chuyén mach 4Tx. Trong ban md ta nay, thuét ngft

9% <

“ang ten” c6 the dugc deé cp téi nhu la “cong dng ten”, “cong”, v.v.

Dé xuit 1
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BS ¢6 thé cho phép UE c6 kha nang thuc hién viéc chuyén mach @ng ten cho viéc
truyén SRS dé truyén SRS trong hodc qua nhiéu ky hiéu. Nghia 14, khi BS dét ky hiéu
thir n 1am ky hiu cho viéc truyén SRS cho UE dang thyc hién viéc chuyén mach SRS
(tirc 14, viéc chuyén mach dng ten cho viée truyén SRS), thi BS ¢6 thé 1am tréng ky hiéu
thr (n+1), von twong Gmg v6i ky hiéu tiép theo ctia ky hiéu thit n, hodc ky hiéu con tiép
theo va dat hodc cp phét ky hidu tha (n+2), von twong tmg véi ky hidu tiép theo thi
hai, hoéc ky hiéu con tiép theo thir hai lam ky hiéu cho viéc truyén SRS (ky hiéu con deé
cap t6i ky hiéu nho hon ky hiéu tham chiéu, v6n dugc sinh ra boi thay d6i trong t6 hop
sb hoc (numerology)). CAu hinh néu trén hoac viéc cap phat néu trén dugc tao ra boi BS

v& co ban 12 cu thé cho UE.

Fig.9 13 gian dd minh hoa vi du tao ra chi s8 ky hiéu SRS cho viéc chuyén mach

ang ten cho viéc truyén SRS.

BS ¢6 thé cung cip cho UE chi sb ctia ky hiéu ma SRS dugc cap phét t6i d6, trong
nhidu ky hiéu. Vi dy, khi BS dat cAu hinh bén ky hiéu SRS bat dau tir ky higu thi n, thi
BS ¢6 thé truyén thong tin chi thi rang céc chi sd cia cac ky hiéu cho viéc truyén SRS
14 n va n+2 t6i UE trg gitp viéc chuyén mach ang ten cho viéc truyén SRS nhu dugc
thé hién trén Fig.9 (a). Trai lai, BS ¢6 thé truyén thong tin chi thi ring cac chi s6 cla céc
ky hiéu cho viéc truyén SRS 14 n+1 va n+3 t6i UE, nhu dugc thé hién trén Fig.9 (b).

Thém vao d6, BS c6 thé cung cip cho UE véi co chi thi xem liéu ky hi¢u 1a trong
hay khong, do viéc chuyén mach ang ten cho viéc truyén SRS.

Thém nita, BS c6 thé thong bao cho UE v& cac ky hiéu ma SRS dugc cap phét vao
d6 & dang cua anh xa bit. Theo d6, UE c¢6 thé nhan biét cac ky hiéu SRS dugc cap phat
dua trén 4nh xa bit. Vi du, khi BS truyén 4nh xa bit 12 ‘1010°, thi UE ¢6 thé nhn ra rang
trong bdn ky hiéu SRS, cac ky hiéu thi nhit va th ba trong mién thdi gian dugc cap
phat cho viée truyén SRS.

Dé xuit 1-1

La d xuét cu thé hon cia dé xuét 1, thdm chi qua viéc truyén SRS duogc tao ciu
hinh qua nhidu ky hiéu, BS c6 thé xé4c dinh xem li¢u c6 1am trong ky hi¢u (cac ky hiéu)
gilta cac ky hiéu SRS duoc cAp phét hodc dugc chi thi phu thude vao t6 hop sb hoc
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(numerology) hodc kha nang chuyén mach RF UE hay khong. BS ¢c6 thé cung cip cho
UE thong tin chi thi xem liéu ky hiéu gifta cdc ky hi¢u SRS la trong hay khong, nghia
14, khong ¢6 dit liéu nao dugc tai trong d6. BS co thé cung cip thong tin néu trén t6i UE
qua viéc tao tin hiéu RRC (tao tin hiéu 16p 3), tao tin hiéu thanh phan kénh diéu khién
truy cap moi trudng (medium access control channel element - MAC CE) (tao tin hiéu

16p 2), tao tin hiéu DCI (tao tin hi€u 16p 1), v.v.

Vi du, néu UE c6 thoi gian chuyén tiép 13 4 us (us: micrd gidy) do viée chuyén
mach ang ten RF va dugc tao cAu hinh véi td hop sé hoc (numerology) tuong ung véi
SCS 12 30 kHz, thi BS c6 thé cho phép cd chu hinh dé 1am tréng ky hiéu gitra cac ky
hiéu SRS duoc cip phét cho UE va théng bio UE ring cd cAu hinh da dugc cho phép.
Nhu 1a mét vi du khac, néu UE c6 thoi gian chuyén tiép 12 4 us do viéc chuyén mach
ang ten RF va duoc tao cAu hinh véi t& hop sb hoc (numerology) twong tmg véi SCS 1a
15 kHz, thi BS c6 thé khong cho phép cd cAu hinh dé 1am tréng ky hiéu gitra cac ky hiéu
SRS dugc cp phat cho UE va thong béo UE rang cd cu hinh 13 khong duge cho phép.

D& xuét 2

BS ¢6 thé cung cip thong tin vé cic cdng (hodc cac cong dng ten) duge anh xa toi
c4c ky hiéu SRS dugc cp phét t6i UE dang thuc hign viée chuyén mach #ng ten cho
viéc truyén SRS. O day, cong hodc cdng ang ten cho viéc truyén SRS c¢6 thé dugc e

cAp t6i nhu 13 cong SRS.

Tri b (chi sé) cdng SRS ¢6 thé dugc xac dinh mot cach twdng minh, hodc UE ¢
thé thu duoc tri s6 (chi s6) cong SRS theo cach twdng minh. Vi dy, cdng duge anh xa c6
thé duogc xac dinh dua trén chi s6 ky hiéu SRS. Cong cb thé duoc xac dinh béi chi s6
cua khe/vi khe ma SRS duoc tao cAu hinh trong d6. Vi du, céng SRS 1 ¢6 thé dugc anh
xa téi ky hiéu n, va cdng SRS 2 ¢6 thé dugc anh xa t6i ky higu (n+1).

Fig.10 14 gian d6 minh hoa viéc chuyén mach dng ten cho viéc truyén SRS dua
trén thi tw cong SRS dugc xac dinh trude.

Céng (cac cdng) SRS c6 thé duge anh xa t6i ky hiéu (cac ky hiéu) SRS tuong tmg
dua trén thir tu dugc xéac dinh trudc, von duoc tao chu hinh bdi RRC, v.v. vi du, khi sb

cac cong dugce 4nh xa t6i mot ky higu 1a 1 va so cac cong SRS 1a hai thi s0 cac ky hiéu
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SRS 12 bén, néu céc chi s6 cbng duoc x4c dinh nhu duge thé hién trong bang 15, thi n6
¢6 thé duoc biéu difn nhu duoc thé hién trén Fig.10.

Khi bén k¥ hidu SRS duoc tao cAu hinh nhu dugc thé hién trén Fig.10, néu UE
thuc hién hoat dong chuyén mach ang ten cho viéc truyén SRS, thi BS ¢6 thé can phai
cép phat SRS t6i céc ky hiéu thit nhét va thi ba trong s bn ky hiéu va lam trong céc
ky hiéu thi hai va thir tu.

Bang 15 thé hién tht tu 4nh xa céng SRS dua trén sb cac cong SRS duge tao chu

hinh trong treong hop cua viée chuyén mach #ng ten cho viéc truyén SRS.

Bang 15
Sb cong SRS =2 Sb cong SRS = 4
Thir tw 4nh xa cong SRS 2,1} {1,3,2,4}
dua trén viéc chuyén mach
SRS

BS c6 thé truyén tri s6 (chi s8) cia cong SRS dugc anh xa t6i ky higu SRS mét
cach tudong minh qua DCI, viéc tao tin hiéu RRC, vigc tao tin hi€u MAC CE, v.v. Céc
quy tic anh xa SRS cho viéc 4nh xa SRS t6i ky hiéu (cac ky hiéu) SRS ¢ thé duoc tao
céu hinh béi c4c 16p cao hon, va BS ¢6 thé truyén thong tin vé cac quy tac anh xa SRS
t61 UE qua viéc tao tin hiéu 16p cao hon. Sau khi chon mdt trong cac quy tic anh xa

SRS, BS c6 thé thong tin cho UE v& quy tic anh xa dugc chon qua DCL.

Bang 16 thé hién céc cAu hinh tht ty 4nh xa cOng SRS va céc thit tu anh xa dya
trén sb cac cong SRS trong trudng hgp cia viée chuyén mach dng ten cho viéc truyén

SRS.

Bang 16

CAu hinh thit ty 4nh xa S6 cong SRS =2 Sb cong SRS = 4
cdng SRS dua trén viéc
chuyén mach dng ten cho
viéc truyén SRS

0 {2,1} {1,3,2,4}
1 {2,1} {2,34,1}
2 {1,2} {1,2,3,4}
3 {1,2,} {4,3,2,1}
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Vi dy, khi chi sé cua cAu hinh th@ tu 4nh xa cong SRS dya trén viée chuyén mach
ang ten cho viéc truyén SRS 14 1° va sb cac cong SRS 14 2 trong bang 16, thi cac sb
cdng cia cac cdng SRS sé lién tiép dugc anh xa t6i cac ky hiéu SRS trong mién thoi
gian 122 va 1 (trong truong hop nay, s6 cac ky hiéu SRS 12 bdn, nhung SRS dugc cap
phat t6i cac ky hiéu thu nhét va thi ba cho thao tac chuyén mach ng ten).

Trong truong hop cia viée chuyén mach #ng ten cho viéc truyén SRS, BS c¢6 thé
cung cip thong tin vé c4c tai nguyén truyén SRS trong ky hiéu SRS t6i UE va thong tin
vé c4c cong SRS dugc anh xa tGi tai nguyén (céc tai nguyén) truyén SRS tuong tng. Do
viéc chuyén mach, nén cac cong cb thé dugc cép phat co thé duogc anh xa t6i cac tai
nguyén truyén SRS da dugc cAp phét khi c4c tai nguyén SRS dugce tao c4u hinh. Vi dy,
khi cac sb céng SRS (cac tri s6 cdng SRS, c4c chi s6 céng SRS, v.v.)l1al,2,3,va4,thi
cac cong 1 va 3 cb thé duoc truyén mot cach ddng thoi, va cac cong 2 va 4 ¢6 thé duoc
truyén mot cach dong thoi. UE ¢6 thé khong truyén mot cach ddng thdi cac SRS trén
céc cdng gitra hai cip cong ({1,3} va {2,4}) (vidu, cac cdng 1 va2) dya trén viéc chuyén
mach ang ten. Néu ky hiéu SRS chira hai tai nguyén truyén SRS, thi mdi cdng SRS theo
cach twong ung dugc anh xa téi tiing tai nguyén truyén SRS c6 thé 1a cong 1 va/hoic
cong 3. Trong trudng hop nay, néu cdng 1 hoidc cong 3 duge dnh xa vao mot tai nguyén
truyén SRS trong mot ky hiéu SRS, thi tai nguyén SRS khac co thé khong duoc sir dung

cho cbng 2 hoic cong 4.

Bang 17 thé hién tht tu 4nh xa céng SRS dua trén viéc chuyén mach ang ten khi
s6 céc ky hiéu SRS 12 4.

Bang 17

CAu hinh th@ ty 4nh xa cong SRS dya trén S6 céng SRS | S6 cong SRS
viée chuyén mach dng ten cho viéc truyén =2 =4

SRS

0 {2.1} {{1,3},{2.4}}
1 {21} {{2.3}.{1.4}}
2 {12} {{1.2},{3.4}}
3 {1.2,} {{1.4}.{2.3}}

Fig.11 1a gidn dd minh hoa cac cAu hinh tai nguyén SRS va céc quy tic anh xa

cdng SRS dua trén viée chuyén mach 4ng ten cho viéc truyén SRS.
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S6 duoc thé hién trén Fig.11 (a) va (b) twong tng véi sb cong SRS.

Vi du, khi s6 c4c tai nguyén truyén SRS trong mét ky hiéu SRS 1a 2, thi cAu hinh
thi tu 4nh xa cng SRS dya trén viéc chuyén mach ang ten cho viéc truyén SRS trong
bang 17 13 ‘0°, s6 cac cdng SRS 12 4, va bdn ky higu SRS dugc tao cau hinh, BS ¢6 thé
cAp phat SRS t6i cac ky hiéu thir hai va thi tu nhu dugc thé hién trén Fig.11 (a).

Nhur 12 mot vi du khéc, khi s§ c4c tai nguyén truyén SRS trong mdt ky hiéu SRS
12 4, thi cAu hinh th& tu 4nh xa cong SRS dua trén viéc chuyén mach ang ten cho viéc
truyén SRS trong bang 17 1a “0°, sb céac céng SRS 12 4, va bbn ky hiéu SRS dugc tao
cAu hinh, BS ¢6 thé cap phat SRS t6i cac ky hiéu thit hai va thi tu nhu duge thé hién
trén Fig.11 (b).

Vi dy, khi UE yéu cdu thao tac chuyén mach dng ten cho viéc truyén SRS, néu s6
cac céng SRS dugc 4nh xa t¢i mot ky hiéu 1a 1 va viéc tham do dugc yéu ciu cho bdn
cbng, K = 8 (bdn ky hidu cip phat SRS + bbn ky hiéu trong) (nghia 13, viéc chuyén mach
ang ten dugc thyc hién bdn 1an). S6 cac ky hiéu dugc yéu cAu cho viéc 4nh xa cong SRS
dua trén viéc chuyén mach ang ten cho viéc truyén SRS, K 1a nhiéu hon s6 cac ky hiéu
SRS dugc cip phat cho mot khe, N (K>N), viéc anh xa cong c6 thé dugc thuc hién nhu
sau.

Fig.12 14 gian dd minh hoa viéc 4nh xa cong SRS t6i ky hiéu SRS trong xem xét
cua viéc chuyén mach dng ten qua cac khe SRS lién tiép (vi du, khe SRS 1, khe SRS 2,
V.V.).

S6 cua céng SRS duoc anh xa téi ky hiéu SRS tuong g dugc xé4c dinh mot cach
tuong minh. Tri s6 cong SRS co thé duoc x4c dinh mot cach twdng minh dya trén chi s6
ky hiéu va/hodc chi s6 khe ma SRS dugc tao cdu hinh trong d6. Vi dy, viéc xac dinh

tudng minh c6 thé dugc thuc hién theo phuong trinh 2 bén dudi.

Phuong trinh 2

ns Rymbo
Pars = [[ T s } ) NSRS_SW " [—WTIJJ mod#
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Trong phuong trinh 2, Tsrs md ta chu ky kich hoat SRS duoc biéu dién boi don vi
cua khe (cac khe) ma SRS dugc tao c4u hinh trong d6, ns md téa chi 36 khe, Nsrs sym m0
ta sb cac ky hiéu cap phat SRS trong khe ma trong d6 SRS (cac SRS) dugc kich hoat,
VA Nsymbol MO t chi s6 ky hiéu. Trong phwong trinh, sb cac cong SRS duoc dit 1a 4. Khi
s6 cac ky hidu SRS trong timg khe SRS dugc dét 1a 4, néu céng SRS duoc anh xa téi ky
hidu SRS theo phuong trinh 2, thi n6 ¢6 thé dugc biéu didn nhu 1 dugc thé hién trén
Fig.12. UE c6 thé thu dugc, theo cach tuong minh, s6 cong SRS dugc 4nh xa cho ting
ky hiéu SRS dua trén phuong trinh 2.

Fig.13 12 gian d6 minh hoa phuong phap 4nh xa cdng SRS duge x4c dinh dua trén
s6 ky hiéu SRS va cAu hinh t6 hop s6 hoc (numerology).

Sé céng SRS duoc 4nh xa t6i timg ky hiéu SRS c6 thé duge xéc dinh phy thude
vao sb céc ky hiéu trong khe SRS dugce tao cAu hinh, sb cac cong SRS, va/hoic cac td

hop s6 hoc (numerology) khac.

Vi du, nhu duoc thé hién trén Fig.13, khi UE cu thé dugc tao cau hinh véi hai ky
hiéu trong khe SRS (khe SRS n) va hai ky hi¢u dugc tao cAu hinh cho viée quan ly chum
UL bang cach mé rong SCS tir 15 kHz t6i 30 kHz, néu viéc anh xa cong SRS trong khe
SRS nay dugc tao cAu hinh bang cach xem xét viéc chuyén mach SRS, céc ky hiéu con
SRS va cac céng SRS dugc anh xa vao do co thé dugc xac dinh nhu 1a duge thé hién
trén Fig.13.

Fig.14 1a gian dd minh hoa viéc 4nh xa cong SRS tdi ky higu SRS tudng minh.

BS c¢6 thé truyén mot cach tudng minh thong tin vé s6 (tri s6 hoic chi s6) ctia cong
SRS duoc 4nh xa t6i timg k¥ hiéu SRS t6i UE. BS ¢6 thé cung cép chi s6 ky hiéu SRS
va chi s s6 cong SRS tuong ing véi chi s6 ky hiéu SRS qua viéc tao tin hiéu 16p 1 (vi
dy, DCI) hodc viéc tao tin hiéu 16p 3 (vi du, RRC).

Vi du, nhu duoc thé hién trén Fig.14, BS ¢6 thé chi thi cho UE réng sb cua céng
SRS dugc anh xa t6i ky hidu SRS n trong khe SRS 1, s6 ciia cong SRS dugc anh xa t6i
ky hiéu SRS n+2 trong khe SRS 1, sb cua cong SRS duge anh xa t6i ky hiéu SRS n
trong khe SRS 2, va s6 cua cdng SRS duge anh xa t6i ky hiéu SRS n+2 trong khe SRS

2 mot cach twong ung la 2, 1, 1, 2.
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Fig.15 14 gian dd minh hoa viéc 4nh xa cong SRS t6i ky hiéu SRS tuong minh
(viéc truyén nhom cong SRS).

Sau khi dit cAu hinh nhém cong SRS, BS c¢6 thé gan sé nhém cong SRS va céc
cdng SRS dugc 4nh xa t¢i khe SRS twong tng va sau d6 thong bao UE vé s6 nhém cong
SRS va céac cong SRS dugc 4nh xa t6i khe SRS twong tng. Do d6, trong ting khe, céc
cdng dugc anh xa téi cac ky hiéu SRS ¢6 thé dugc x4c dinh tir gifta cac cong trong nhém
cbng SRS, va quy tic 4nh xa cdng SRS nay c6 thé duge x4c dinh va dugce chia sé boi
BS va UE. Theo c4ch khéc, BS ¢6 thé x4c dinh quy tic anh xa cong SRS va truyén quy
thc 4nh xa cdng SRS da dugc xac dinh t6i UE qua viée tao tin hiéu 16p 1 (vi du, DCT )
hodc viéc tao tin hiéu 16p 3 (vi du, RRC).

Vi dy, nhu dugc thé hién trén Fig.15, cdc nhém cong SRS 1 va 2 mot cach tuong
tmg 12 {1,3} va {2,4}. BS ¢6 thé truyén cAc chi s6 nhém cong SRS t6i UE dé thong bio
rang cac nhém cong SRS 1 va 2 duge 4nh xa mot cach twong tmg t6i cac khe SRS 1 va
2. Vi UE yéu cdu ky hiéu tréng trong trudng hop cua viée chuyén mach ang ten cho
viéc truyén SRS, BS ¢6 thé dat cAu hinh hoic cép phat SRS nhu dwgc minh hoa trén
Fig.15. Trén Fig.15, s6 c4c cdng SRS dugc anh xa cho timg ky hi¢u SRS bi han ché vao

1, nhung n6 chi don thuan 14 vi du.
Dé xuét 2-1

S6 (chi s8) cua cong dng ten SRS ma viée chuyén mach dng ten cho viéc truyén
SRS dugc ap dung vao do co thé dugc xéc dinh phu thudc vao vi tri clia tai nguyén tan

sb duge cAp phat cho viée truyén SRS va ky hiéu ma SRS duoc cAp phat t6i do.

Fig.16 12 gian do minh hoa viéc lya chon dng ten dya trén vi€c truyén cac vi tri cap

phat tai nguyén SRS va cac mau nhay (K=4).

Khi nhay mtrc ky hiéu dugc 4p dung cho viéc truyén SRS, s6 (hodc chi sé) cua
cdng SRS ma viéc chuyén mach ang ten cho viée truyén SRS dugc 4p dung trong do6 cé
thé duoc x4ac dinh boi vi tri clia bang thong (bandwidth - BW) SRS ma viéc nhay duoc
ap dung vao d6 va/hodc chi s6 cua ky hiéu ma SRS dugc cip phat vao d6. Phuong trinh
3 bén duéi thé hién rang viéc cép phat sé cong SRS duge minh hoa trén Fig.16 dva trén

biéu dién toan hoc.
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Phuong trinh 3
a(Nens) = {(nSRs + ylnsrs/4] + B-Insgs/K)mod4 khi K [a chan
SRS nspsmod4 khiK1als

K dugc dat 1a 4. ngpg = lT_ZS;;] XNsrs_sym t l___nsy Tznb"ll

={0 khi K mod 6 =0 B={1 khi K mod 6 =0
1 theo cach khac’ 0 theo cach khac

Fig.17 12 gian d6 minh hoa viéc chon &ng ten dya trén cac vi tri tai nguyén tan so

truyén SRS (K=4).

C6 thé dugc xem 13 viéc chon ang ten 1a chi phu thudce vao vi tri tai nguyén truyén
SRS. Thém nfta, cling co thé xem xét rang hiéu qua hoat dong tham do duoc cai thi¢n

bing cach két hop ning lugng.

Nhu dugc thé hién trén Fig.17, viéc 4nh xa céng SRS c6 thé dugc tao cau hinh sao
cho s6 céng SRS 1 ludn dugc tao cAu hinh cho phan 1 BW SRS (phan 1 cia BW SRS).
Thém nita, s6 céng SRS 2, sb céng SRS 3, va sb céng SRS 4 ¢6 thé dugc tao ciu hinh
cho phin 2 BW SRS (phan 2 ciia BW SRS), phdn 3 BW SRS (phan 3 cia BW SRS), va
phin 4 BW SRS (phdn 4 cia BW SRS), theo cach twong Gmg. Thong tin vé cau hinh
viéc anh xa cdng SRS co thé duoc tao ra boi BS t6i UE qua DCL, MAC-CE, hodc viéc
tao tin hi¢u RRC.

Dé xuét 3

D& xuft 3 c6 thé duge thuc hién boi UE va BS trude khi tram co s6 chi thi vige
cép phat tai nguyén va/hodc viée cAp phat cong SRS cho viée truyén SRS. Cac muc dugc
chi thi boi BS theo cac dé xuét 1 va 2 ¢6 thé duoc tao ra dua trén phan hoi trén kha ning

chuyén mach ang ten UE cho viéc truyén SRS.

Fig.18 14 gian &6 minh hoa thu tuc d2 béo céo kha nang chuyén mach #ng ten cho

viéc truyén SRS.

Déu tién, BS c6 thé truyén téi UE, tin nhén yéu ciu béo céo hodc phan hdi kha
nang chuyén mach dng ten cho viéc truyén SRS. Trong tra 151 lai tin nhén, UE c6 thé
phan hdi thong tin v& kha ning chuyén mach ang ten SRS téi BS. Cu thé 13, UE c6 thé
béo cdo hodc phan hoi lai thong tin vé kha nang chuyén mach ang ten SRS bang cach

38

38/61



44928

xem x¢ét thoi gian chuyén tiép trong subt qua trinh chuyén mach dng ten cho viéc truyén
SRS

Phan hdi c6 thé 12 co chi thi xem liéu UE tuwong tmg 1a ¢6 kha nang thuc hién viéc
truyén SRS trén cdc ky hidu lién tiép hay khong. Lién quan t6i phan hoi, khi thay doi t6
hop s6 hoc (numerology) dugc yéu cau cho viéc quan Iy chum UL, néu BS cung cép
thong tin SCS (vi du, 5 kHz, 30 kHz, 60 kHz, v.v.) cho cAu hinh SRS cing v6i cau hinh
khe SRS t6i UE, thi UE c6 thé nhén dién kha ning chuyén mach ang ten cua UE, xéac
dinh xem liéu ¢6 1am tréng ky hiéu (c4c ky hiéu) tuong tng gifta cac ky hi¢u hay khong,

va sau d6 thong bao phan hoi clia vige x4c dinh téi BS.

Phan hdi c6 thé chira théng tin vé t6 hop s6 hoc (numerology) (vi du, SCS) dé chi
thi mdt cach tudng minh xem liéu UE la ¢ kha nang thuc hién viéc truyén SRS trén cic
ky hiéu lién tiép hay khong. Theo céch khéc, phan hdi ¢6 thé chira thong tin vé SCS t0i
da trong d6 cac ky hi¢u SRS lién tiép 12 c6 kha ning duoc cép phat. Vi du, néu céc ky
hiéu SRS lién tiép 14 c6 kha nang dang dugc cAp phét 1én t6i SCS 30 kHz trong sudt qua
trinh chuyén mach #ng ten cho viéc truyén SRS, thi phan hdi c6 thé chira chi s6 tuong
ung véi SCS 30 kHz.

Bang 18 thé hién vi du cua céc chi s6 kha nang chuyén mach SRS cho viéc truyén

SRS. Thong tin trong bang 18 co thé duoc cung cap bsi BS téi UE qua viéc tao tin hiéu
RRC.

Bang 18
Chi s6 kha ning Khoang c4ch séng mang con
chuyén mach SRS 15kHz 30kHz 60kHz 120kHz
0 X X X
1 o X X
2 o o X
3 o o o

Phén hdi c6 thé chira thong tin vé chu ky thoi gian chuyén tiép dua trén viéc chuyén
mach ang ten, vdn cho phép BS kiém tra xem liéu UE 1a ¢6 kha ning thuc hién viéc
truyén SRS trén céc ky hiéu lién tiép hay khong. BS c6 thé tao ra thong tin vé cc chu
k¥ thoi gian chuyén tiép dugce thé hién trong bang 18 t6i UE qua viéc tao tin hiéu 16p
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cao hon (RRC), va UE c6 thé phan hdi c4c chu ky thoi gian chuyén tiép dya trén kha
nang chuyén mach ing ten ctia n6 t6i BS.

Bang 19 thé hién mot vi du khac cta cac chi s6 kha ning chuyén mach dng ten cho
viéc truyén SRS. Thong tin trong bang 19 ¢ thé duoc cung cap bai BS t6i UE qua viée
tao tin hiéu RRC.

40/61

Bang 19
Khoang gidn cach thoi gian chuyén mach #ng ten
) , Trong
Chi so kha nang chuyén | 4 6875us Trong Trong Trong
mach SRS (15kHzlien | 2,34375us | 1,171875us | 0,5859375us
quan t&i chiéu | (30kHz) (60kHz) (120kHz)
dai CP)
0 0 X X X
1 0] 0) X X
2 0) 0) ) X
3 O 0) 0 O

BS c6 thé tao ra thong tin vé cac chu ky thoi gian chuyén tiép dugc thé hién trong
bang 19 t6i UE qua viéc tao tin hiéu 16p cao hon (RRC), va UE ¢6 thé phan hdi chu ky

thoi gian chuyén tiép dua trén kha ning chuyén mach #ng ten ctia n6 t6i BS.

Cac phuong an thuc hién néu trén twong ng vai cac td hop va cac dau hiéu cua
sang ché niy & cac dang duoc quy dinh. Va, cac thanh phin hoic cac du hiéu tuong
ung c6 thé dugc xem 13 ¢6 chon loc trir khi ching dugc dé cap t6i mot cach tudng minh.
MB&i thanh phén trong c4c thanh phan hoic cac du higu c6 thé dugc 4p dung & dang that
bai trong viéc két hgp véi cac thanh phan hoic cic ddu hiéu khac. Thém nita, c6 kha
ning dé 4p dung phuong 4n thuc hién ciia sang ché nay bing cach két hop céc thanh
phﬁn va/hoidc cac dau hiéu lai véi nhau theo timg phén. Trinh tu cua cac thao tac dugce
giai thich cho ting phuong 4n thuc hi¢n ctia sang ché nay c6 thé duoc bién d6i. Mot sb
cAu hinh hodc d4u hiéu ciia mot phuong an thuc hién ¢ thé dugc chira trong phuong an
thuc hién khac hoac ¢o6 thé duoc thay thé cho cac cAu hinh hodc ddu hiéu trong Ung cta
phuong an thuc hién khac. Va, ¢6 thé hiéu duoc mot cach rd rang 1a phuong an thuc
hién duoc tao cau hinh bang cach két hop céc yéu cAu bao ho sé& khong c6 quan hé trich
dan tudng minh trong céc yéu cau bao hd kém theo, cliing v&i nhau hodc c6 thé dugc
chita nhu 12 cac yéu cau bao ho méi bang cach sira d6i sau khi ndp don séang ché nay.
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Nguoi co hiéu biét trung binh trong linh vuc k¥ thuét s& thdy rang sang ché nay c6
thé dwoc thuc hién theo céc cach cu thé hon 12 cac cach d3 duoc chi ra & diy, ma khong
tach khoi cac dic diém thiét yéu cta sang ché nay. Do d6, cac phuong 4n thuc hién néu
trén dugc xem, theo tAt ca cac khia canh, 12 d& minh hoa va khong 1am han ché séng ché.
Pham vi bao hd cia sang ché nay nén dugc xac dinh béi cac yéu ciu bao ho kém theo
va céc twong duong phap ly cia chung, khong dugc xac dinh bai phan mo ta néu trén,
va tht ca cac thay doi di t6i, nam trong y nghia va khoang gi6i han twong duong ctia cac

yéu cau bao ho kém theo s& dugc bao ham ¢ day.
Kha nang ap dung cong nghiép

Sang ché nay 1a c6 kha ning ung dung cdng nghiép cho nhidu hé théng truyén
thong khong ddy bao gdm hé thong 3GPP LTE/LTE-A, hé théng truyén thong 5G.
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Yéu ciu bao hd
1. Phuong phép truyén tin hiéu tham chiéu tham do (sounding reference signal - SRS)
boi thiét bi ngudi st dung (user equipment - UE) trong hé théng truyén thong khong

day, phuong phap nay bao gdm cac bude:
nhan thong tin c4u hinh trén ciu hinh SRS; va

truyén SRS thir nhét trong tai nguyén SRS thir nhét di véi cong ang ten thit nhét
va SRS thtt hai trong tai nguyén SRS thir hai d6i véi cdng ang ten thi hai dua trén ciu
hinh SRS,

trong do6 tai nguyén SRS thu nhét dugc tao ciu hinh trong khe va tai nguyén SRS
th hai dugc tao ciu hinh trong khe,

trong d6, dua trén cAu hinh SRS, tai nguyén SRS thir nhit bao gdm mdt hodc
nhiéu ky hiéu don kénh chia tan truc giao (orthogonal frequency division multiplexing,
OFDM) lién tiép thtt nhét dugc tao cu hinh d6i véi SRS thir nhét, va tai nguyén SRS
thir hai bao gdm mdt hodc nhidu ky hiéu OFDM lién tiép thtt hai dugc tao cu hinh doi
vGi SRS thit hai,

trong d6 cAu hinh SRS bao gdm thong tin vé viéc lidu viéc chuyén mach ng ten

SRS c6 duoc tao cAu hinh dbi v6i SRS thir nhit va SRS tht hai hay khong,

trong d6, dua trén viéc chuyén mach ang ten SRS dugc tao cAu hinh dya trén ciu

hinh SRS, SRS thtr nhat va SRS thir hai duge truyén theo viéc chuyén mach ang ten,

trong d6 it nhAt mot ky hiéu dugc tao cAu hinh ddi v6i viéc chuyén mach dng ten

SRS gifra tai nguyén SRS thur nhét va tai nguyén SRS thtt hai, va

trong d6 mdi ky hiéu trong s6 it nhit mot ky hiéu nay 12 khoang cach thoi gian

trong mien thoi gian.

2. Phuong phap theo diém 1, trong d6 mdi ky hiéu trong s6 it nhat mot ky higu nay 1a
ky hiéu trong d6 UE khong truyén dit liéu.

3. Phuong phép theo diém 1, trong d6 it nhat mot ky hiéu nay duoc tao ciu hinh dya

trén boi so ciia khoang cach song mang con 15 kHz.
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4. Phuong phép theo diém 1, trong d6 s6 luong ciia mot hodc nhidu ky hiéu OFDM lién
tiép thir nhét 1a mot, hai hogc bon.
5. Phuong phép theo diém 1, trong d6 s6 luong ciia mot hodc nhiéu ky hiéu OFDM lién
tiép th hai 12 mot, hai hodc bén.
6. Phuong phép theo diém 1, trong d6 cAu hinh SRS con bao gom thong tin lién quan
dén it nhat mot thudc tinh mién tan sd ctia cc tai nguyén SRS.
7. Phuong phap theo diém 6, trong d6 thong tin lién quan dén it nhat mot thudc tinh
mién tAn s cua cac tai nguyén SRS bao gdm thong tin lién quan dén vi tri tan s va
nhay tan sb.
8. Phuong phép theo diém 1, trong d6 cAu hinh SRS bao gdm thong tin lién quan dén
s6 luong cong SRS va loai lugce truyén.
9. Phuong phép theo diém 2, trong d6 cAu hinh SRS dwoc nhan qua mot loai bat ky
trong s6 diéu khién tai nguyén radid (radio resource control - RRC), phan tir kénh diéu
khién truy cdp moi truong (medium access control channel element - MAC CE) hodc
thong tin diéu khién lién két xubng (downlink control information - DCI).
10. Thiét bi ngudi st dung (user equipment - UE) duoc tao cAu hinh dé truyén tin hiéu
tham chiéu tham do (sounding reference signal - SRS) trong hé théng truyén thong
khong day, UE bao gdm:

bd thu phat duge két ndi véi it nhat mot bo xtt 1y; va

it nhat mot bd xi Iy dwoc tao cAu hinh dé:

nhén théng tin cAu hinh trén cau hinh SRS; va

truyén SRS th nhét trong tai nguyén SRS thtr nhat d6i v6i cdng dng ten thir nhat
va SRS thir hai trong tai nguyén SRS thir hai d6i véi cdng ang ten thit hai dya trén ciu
hinh SRS, va

trong do tai nguyén SRS thir nhét dugc tao cu hinh trong khe va tai nguyén SRS
tht hai duge tao cAu hinh trong khe,

trong do, dua trén cdu hinh SRS, tai nguyén SRS thi nhit bao gdm mot hodc

nhiéu ky hiéu ddn kénh chia tan truc giao (orthogonal frequency division multiplexing,
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OFDM) lién tiép thit nhat dugc tao cdu hinh dbi véi SRS thit nhat, va tai nguyén SRS
thir hai bao gém mot hodc nhiéu ky hi¢u OFDM lién tiép tht hai dugc tao ciu hinh ddi
v6i SRS thit hai,

trong d6 cAu hinh SRS bao gdm thong tin v& viéc liéu viée chuyén mach Ang ten
SRS ¢6 dugc tao cAu hinh déi voi SRS thit nhat va SRS thit hai hay khong,

trong do, dua trén viéc chuyén mach ang ten SRS dugc tao cAu hinh dya trén cu
hinh SRS, SRS thit nhét va SRS thir hai dugc truyén theo viéc chuyén mach dng ten,

trong d6 it nhat mot ky hiéu dugc tao cAu hinh d6i v6i viéc chuyén mach ing ten
SRS gifta tai nguyén SRS thu nhat va tai nguyén SRS thit hai, va

trong d6 mdi ky hiéu trong sb it nhat mot ky hidu ndy 1a khoang cach thoi gian
trong mién thoi gian.
11. UE theo diém 10, trong d6 mdi ky hiéu trong s6 it nhdt mot ky hiéu nay 1a ky hiéu
trong d6 UE khong truyén dit liéu.
12. UE theo diém 10, trong d6 it nhat mét ky hiéu ndy duge tao cu hinh dwa trén boi
s6 ctia khoang cach séng mang con 15 kHz.
13. UE theo diém 10, trong d6 sb lwgng ctia mot hoge nhidu ky hiéu OFDM lién tiép
tht nhit 12 mot, hai hodc bén.
14. UE theo diém 10, trong @6 sé luong ctia mot hodc nhiéu ky hiéu OFDM lién tiép
thr hai 12 mot, hai hodic bén.
15. UE theo diém 10, trong d6 cdu hinh SRS con bao gdm thong tin lién quan dén it
nhAt mot thudc tinh mién tin sd cia céc tai nguyén SRS.
16. UE theo diém 15, trong d6 cdu hinh SRS con bao gdm théng tin lién quan dén it
nhét mot thude tinh mién tan s6 ciia cc tai nguyén SRS.
17. UE theo diém 10, trong d6 cu hinh SRS con bao gdm thong tin lién quan dén s6
luong cdng SRS va loai luge truyén.
18. UE theo diém 10, trong d6 cAu hinh SRS dugc nhén qua mot loai bét ky trong sb

diéu khién tai nguyén radi6 (radio resource control - RRC), phan tir kénh diéu khién
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truy cép moi truong (medium access control channel element - MAC CE) hodc thong
tin diéu khién lién két xudng (downlink control information - DCI).
19. Phuong phap nhén tin hiéu tham chiéu tham do (SRS) bdi tram co s& (BS) trong hé
thdng truyén thong khong day, phuong phép nay bao gdm céc bude:

truyén thong tin ciu hinh trén cAu hinh SRS; va

nhén SRS thi nhét trong tai nguyén SRS th nhét déi véi cong ang ten thi nhat
va SRS thir hai trong tai nguyén SRS thir hai d61 voi cong ang ten thit hai dua trén clu
hinh SRS,

trong d6 tai nguyén SRS thir nhat dugc tao cAu hinh trong khe va tai nguyén SRS
thtt hai dugc tao cAu hinh trong khe,

trong d6, dua trén cAu hinh SRS, tai nguyén SRS thit nhat bao gdm mot hodc
nhiéu ky hiéu don kénh chia tan truc giao (orthogonal frequency division multiplexing,
OFDM) lién tiép tht nhét dugc tao céu hinh dbi véi SRS thir nhét, va tai nguyén SRS
thit hai bao gdm mdt hodc nhiéu ky hiéu OFDM lién tiép thit hai dugc tao cau hinh doi
v&i SRS thi hai,

trong d6 cAu hinh SRS bao gdm thong tin v& viée liéu viéc chuyén mach &ng ten
SRS c6 duoc tao cAu hinh dbi v6i SRS thir nhat va SRS tht hai hay khong,

trong d6, dua trén viéc chuyén mach ing ten SRS dugc tao cAu hinh dua trén ciu
hinh SRS, SRS thtr nhit va SRS thit hai dugc nhan theo viéc chuyén mach ing ten,

trong d6 it nhat mot ky hiéu dugc tao cAu hinh dbi véi viéc chuyén mach ang ten
SRS gifta tai nguyén SRS thu nhét va tai nguyén SRS thtr hai, va

trong d6 mdi ky hiéu trong s it nhat mot ky hiéu nay 1a khoang cach thoi gian
trong mién thoi gian.
20. Tram co s& (BS) duoc tao cAu hinh dé nhan tin hiéu tham chiéu thdm do (SRS) trong
hé théng truyén thong khong day, BS nay bao gdm:

b6 thu phét dwoc két ndi véi it nhat mot bo xu ly; va

it nhit mot bd xir 1y duoc tao cAu hinh dé:
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truyén thong tin cau hinh trén cAu hinh SRS; va

nhin SRS tht nhit trong tai nguyén SRS thir nhét dbi v6i cong dng ten thi nhat
va SRS thtr hai trong tai nguyén SRS thi hai d6i véi cdng ang ten thir hai dya trén céu

hinh SRS,

trong d6 tai nguyén SRS thi nhat dugc tao c4u hinh trong khe va tai nguyén SRS
thir hai dugc tao cu hinh trong khe,

trong d6, dua trén cAu hinh SRS, tai nguyén SRS thir nhét bao gém mot hoac
nhiéu ky hiéu don kénh chia tan truc giao (orthogonal frequency division multiplexing,
OFDM) lién tiép tht nhét dugc tao cAu hinh ddi véi SRS thir nhét, va tai nguyén SRS
thit hai bao gdm mdt hodc nhidu ky hiéu OFDM lién tiép thtr hai dugc tao cAu hinh doi
v6i SRS thit hai,

trong d6 céu hinh SRS bao gdém thong tin vé viéc liéu viéc chuyén mach dng ten

SRS ¢6 duoc tao cAu hinh dbi v6i SRS thit nhit va SRS thi hai hay khong,

trong do, dua trén viéc chuyén mach ang ten SRS dugc tao cAu hinh dua trén cdu

hinh SRS, SRS thtt nhét va SRS tht hai dugc nhén theo viéc chuyén mach ang ten,

trong do it nhat mot ky hiéu dugc tao cau hinh doi véi viée chuyén mach ang ten

SRS gifta tai nguyén SRS thir nhét va tai nguyén SRS thir hai, va

trong d6 mdi ky higu trong s6 it nhat mot ky hidu nay 1a khoang cach thoi gian

trong mién thoi gian.
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FIG. 9
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FIG. 10
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FIG. 11
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(a) Trwong hop trong dé tai nguyén (b) Trwong hop trong dé tai nguyén
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FIG. 13
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FIG. 15
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FIG. 16
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FIG. 17
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FIG. 18
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Truyén thong tin cAu hinh v& kha niing chuyén mach ing ten
cho viéc truyén SRS (vi dy, khodng cdch song mang con, chu
ky thoi gian chuyén tiép, v.v.)
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Yéu ciu t6i khé ning chuyén mach ing ten cho
| vi€c truyén SRS

Thong tin phan hdi vé kha ning chuyén mach iing
ten cho viéc truyén SRS (vi du, viéc truyén qua viée
tao tin hiéu RRC, v.v.)
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